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This .inVentiOn »/elat :to'briel-htïdli 
talus- a.nd, more parieularIF  o. a: 
receiving; iiffing conveyi;, spacing, artg 
laylng; ad mortating  a plurality- of 
suçessive :groups änd 
The =priàry objëCt 'of :the :nvei0n is. t0. pro- 
vide apparatus f0r  hadlng, bICkS singly 
groups: toghoU a-SeqUënc , 0f  SëpS: fro thë 
rime  wben  theieks are flst dèliveréd t0. thè 
machine - til: they ae: flfiali- lid utmati 
caH, to f0rm wallS 0t vaisus: thiCknësës :d 
types of bonds, hang doorways and :wid0WS; 
and the'C0rnes,, pierg, pitasters-and partitions 
common'to 5 sttuctues:- fi bëpingih- this 
broäd objective, i l:ltënded :t6 pt0vide 
tus" c0trol]ed bY-a.- sifigle orator sevieèd by 
relatively few Ïàbores, WhieH whe sèt 
glven pieceofw0k» will atoatlcall reprce, 
echacaiÏY? wïth great spëed:a précîsion the 
le in  bHktag machiès heëofSrë 
thë rt.  :i-alSo intede  to:prvïë 
f0r2aym brlcks i a oè.Of a :p]ul 0f  bbnd 
i aWàil of severaÏ-wyths :(5ickS) iffWidh 
to pvidé ff0r the Changi of bondat ä giVe 
gmë rther; the«ifivëntlon«.conemPIatëS thë 
of" a- brick" or group o:brtc' bY thê ope 
tgh".the :manual  opér«ti5 of hig 
Whiie:innomal  opettintHe machlnë 
se - layïa. retCh of ;wll, i  alSo operbld 
layth :Ck  righ.up:t:a Wind5t»do framë 
and tlay he bridk-:insmall::eptera a bêtween 
a window fmme anda « Clse1adJgcençcoln " 
jectiu$.'bats at:inal Wherë. néëdedf the 
bricks aç 'màny .hi¢hï. if. ig,proDosed heTëi to 
prode appa.rausf6r, sétig: thë bidS-ai- Iow 
1éveb reldtive: th.sta.rfing .siti6n, Idr layi 
thb succeehg courses a highèr ]èVels, üiÏ- 
upm0sb-limit is reachëd, as at the p.of 
flrst sry, and then to poYide sCaffoldi-.o 
otêr: sprt means ç for : te açprau: from 
Whic ::ly the See0nds0ry: MOre 

2599,55- 
ÏïIïïÏYING MACHINE 
Elbert I. Hrney, Chic; IH,  
AlïtibN6Veëï 30, 194, é11 NO: 6i8 ' 
4TCltms; (CL 
a16:'  SifiWti fdfi0 
at a: hgÏe: t: tê: ai:n: tvacks= a th:oerfiërs 
Thé: apat being: selproPelle' ptë 
5 
briE mrê. ö: leas:  the:fh11thicebf::t 
Wall:. a: ig mOvèS, until: the. corner. Is rèhefl 
whèëUh: i.;bild:: up 'te( conër  adï e 
io high  
Nette. a:scff01d::a: be» u f0r:thetrav 
If 4' '-tîll :futher:obJecgof :thlsçivènti0- 
pié Chaê ens: t'-rècei$e « the::»bHcksbde 
i5 liVetëd t:tè êr :en:f the :layërl the sHde«'be 
ajstable i::plane exteding ;r$ergêy. .  k 
viC 0 .thé slide  t0  divert: the btiekS" ssg 
therë0$ët »- it= cëain dsiè@ chels«-. Te 
20 bri,  a$"thëy: movë :fOrwardly: ofi.thè sld Uie 
in tn delivered to a sexes of rollers pod 
Wi * mëghg foi' ç vtyig: thë ditnee  bêen 
hëi rësëivê 1itudinal: :axe$, 
g5 btid:.s9 
f5i" hê  iaêrper: cm/se;:prl-niplif.  
Whèëled"dis$ munte hëreo, .a  r 
Vblg- b6fl  thé frgmëwvr, or whih : 
3o 
aOëî ëiomed: slide ad' sttë: boom: The 
l:iS a fthèr :bbj ec'b :this-2nvetç0n ,t0  
ridé meàng :assiatèd hthepOtte»:a.nd 
$5 b0mswheebY: thb :sam;mg# eéxoend.ed.»and ' 
cotractëd: wih respect fo, te suprti-ng,,frame- 
wotk: 
A: sfill , ïurthe bct  o he ïnventiv is 
vide meahsfot rogtiag :the layer. nd- :thê sër 
40 b0oms:ih  plahs dispose@ generally substantally, 
h0rizontal withTespect t6a.vécal: 
fo prode meansfor m$ the-layer n@spotr. 
boiras 2n planes -at:-an.. aglè-o. he, horiZgntai 
If. lrhe :contempla d 
45 nédti0h: with thè stt  boom; a bab- belt.ot c«m=L 
veyor,: £hebatl 'beig-:adapted  fleHvet 
or brick.of sdcil ê01or;fo, size7 etc» ai di-d- 
interv«  tfié conveying.:mns, leadingt-.:hd 
sportif popei ' 
As will beseen a plality :0f vacuum:cUps.m . 
rotambly:moed tzatêely, of e lgitu «, 
OEhal axïS:f thê sr :boom» nd parattet. thé 
pgth of ,traveI of th-bricks ward .the 
pla. e: :vacuum-.cus a:dapd:  .reive: 
ba: from te .bat .-t#. nd- de,let .the « same , 



3 
the roliers described below, means being provided 
for retarding the normal delivery of the standard 
brick to the rollers in order fo provide space for 
the bat. 
A second series of spaced rolters is positioned 
transversely of the forward path of travel of 
bricks and are fixedly mounted in the movab!e 
portion of the spotter boom. Hydraulic means 
are provided in the spaces intermediate these 
rollers for restraining the forward movement of 
the bricks to the spotter plate and a second 
hydraulic device is also disposed therein for ram 
ming the brick onto the spotter plate at certain 
predetermined intervals. 
Flexible, longitudinally extending steel guide 
vanes are provided for guiding the brick over the 
second series of rollers as they more toward the 
spotter plate. 
The most vital object of the invention is the 
provision of the mechanisms and controls for 
accomplishing mechanically every necessary ac- 
tivity of a bricklayer from the rime he grasps a 
brick which has been delivered near him fo the 
rime the brick has been shoved into its place in 
the growing wall. These uctivities include, in 
part, the prearranging of the brick in a position 
or pattern corresponding to the bond in which 
the brick are fo be laid; also the transportation 
of the brick by mechanica!ly actuated arms hav- 
ing individual brick engaging elements thereon 
corresponding, in effect, to the arms and hands 
of many bricklayers combined in an imaginary 
single being for simultaneous gang operation, this 
transportation being from the spotter or 
ing mechanism to a transient laying station af 
the wall. Simultaneous with the deposit of the 
brick at the laying station, itis proposed fo pro- 
vide for their mortaring both as to bed mortar 
and as to the mortaring of the head joints. In 
all these functions speed and precision are the 
essence. 
A more specific object in regard fo the spotter 
mechanism is the provision of a surïace upon 
which brick are rammed ïrom the output end 
of the feeder belt, the brick being ramrned in 
uniform position in each instance on fo individ- 
ual spotting elements, each element being capa- 
ble of turning the brick thereon. By the selec- 
rive turning oï the individual brick, if is an object 
to provide for the prearrangement oï the brick 
to forma pattern corresponding to the bond in 
which the brick are tobe laid simultaneously as 
a group. When the machine is tobe operated for 
lgying brick individually, the direction of the 
length of the individually spotted brick, of course, 
will predetermine the direction in which the 
length of that brick will extend when deposited 
by the laying mechanism. Itis proposed also 
to provide for the centering of brick or brick bats 
on the individual spotter cups so that the brick 
or bats will be uniformly engaged by the brick 
engaging elements on the layer arms. 
A basic object of the invention is the provision 
of a layinghead for transporting the brick from 
the arranging station. In accordance with this 
intention, itis proposed to provide an element 
rotatably mounted on an adjustable boom 
tween the arranging station and the laying sta- 
tion, the element having a plurality of radially 
extending arms with suction cups spaced along 
the arms and arranged to sweep from the arrang- 
ing station, or spotter, to the laying station. As 
the arms sweep to the spotter, if is proposed to 
provide for dipping the arms downwardly so as 
fo bring the individual vacuum cups into engage- 
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ment respectively with the individual prear« 
ranged brick. By means of a pneumatic system, 
and synchronized control therefor, air is tobe 
exhausted from the vacuum cups so that the 
5 brick will effectively be engaged thereby and 
lifted from the arranging mechanism as the layer 
arms are raised and swing towards the laying 
station. 
If the brick are fo be laid as rowlocks or sol- 
0 diers, the arms may be rotated at 90 degrees in 
transit, otherwise, the brick will be maintained 
at all rimes with their fiat faces disposed hori- 
zontally. 
Since the brick may be arranged in patterns 
 coresponding fo any one of a plurality of bonds, 
it is proposed to provide arrangements of vacuum 
caps variously ulong the length of the layer arms, 
and controls foi" selecting the cup arrangement 
required for the particular bond being formed. 
OE0 A further objec of the invention is the pro- 
vision of the rotatable layer head having radially 
projecting arms, witl] brick engaging element 
thereon for transporting brick from an arrang- 
ing station to a laying station, angularly spaced 
°_5 along the path of rotation of the arms, the head 
being coïtinuously rotatable and the arms capa- 
ble of being dipped foi" picking the brick from 
the spotter or arranging mechanism on the fiy, 
so fo speak, and simflarly dipping and releasing 
.t0 the brick upon sweeping past the laying station 
with much the same motion that a brick layer 
would use. 
In addition fo the overall accomplishments in 
laying the brick, if is intended fo provide, as a 
35 resuit of the sweeping motion of the layer arms, 
for the shoving of the brick into position as they 
are laid so .as to form shoved oints. 
Another of the more important objects of the 
invention is the provision of a mortar spreader 
,0 extending laterally from the end of the boom 
where on the laying head is supported and being 
moveable about an axis common with the axes 
of rotation of the laying head so as at all rimes 
fo lie along the paths of the movement of the 
brick being transported from the arranging sta- 
5 tion or spotter. Itis additionally intended so 
to couple the mortar spreader and the controls 
for the laying head that the brick being trans- 
ported by the laying head will be deposited upon 
reaching the mortar spreader. In the mortar 
50 spreader which, in effect, defines the ransient 
laying station as if is moved over the portion of 
the wall being laid, itis proposed to provide two 
sers of nozzles having functions interchangeable 
in dependence upon the direction in which the 
5 machine as a whole moves. 
More particularly itis an obect to provide a 
pair of paral!el arms to project transversely of 
the wall, each arm carrying a set of nozzles pro- 
60 jecting inwardly in the space between the arms. 
The nozzles proecting backwardly from the lead- 
ing arm are for spreading bed mortar, the lead- 
ing arm and the nozzles attached thereto being 
disposed af a level so that the brick being trans- 
65 ported by the laying head will pass closely.there- 
over immediately prior fo being deposited. 
Control vulves for the nozzles are provided so 
that, while functiming fo spread bed mortar the 
nozzles extrude cernent constantly and ata fixed 
70 rate so as to lay a uniform bed, immediately 
ahead of the bricks being laid. 
Another object is to provide for the telescopic 
extension and retraction of the individual nozzles 
so that those spreading bed mortar may be uni- 
7oE formly retracted and so that the nozzles proect- 



flig forwardly from he trailing rm may 
staggered in accordance with the staggering of 
the brick being laid in bond. 
It is also proposed to provide valves for the 
individual nozzles and valve triggers respectively 
ëngaged by, the brick as they arë slid home so 
tht the nozzles f0rming the head joints; while 
ordinarily closed will bave their valves triggered 
open t0 inject doses of mortar immediately in 
front of the: bricls just prior to the rime they 
are slid into place. 
In further consideration of the mortar 
spreader, it is intended to provide for tilting the 
spreader as a whole so as to dispose one arm 
above the other and in this manner to a-llow for 
laying a-brick and-spreading the mortarin-Close 
places, as between two frames. In tact; it is  
basic theme of the entire apparatus that it ..may. 
be- operated for laying briok within the limit of 
confined spaces as wel! as along expanses. 
In ortier to govern the many correlated, ac- 
tivities of the various elements, it is proposed to 
provide both automatic and manual ontrols so 
that u!timately the variable functions of many 
different elements may be put through different 
routines b manipulation of no more control, oie- 
ments than may simultaneously be operated by 
one individual. Furthermore, it is intended that 
the controls be arranged so that, once, set, the 
machine will operate automatically for straight 
work, as for laying up a stretch oisolid wall. For 
other, than routine laying, it is intended that the 
manual controls may either supersede' or,merely 
vary the automatic controls so tha%, for instance. 
the laying head may be caused to ïoscillate be- 
. tween the arranging station and the laying sta- 
tion in contrast to its normal full rotation, this 
being an example of a case where the manual 
controls supersede the automatic. In  the case 
where keys are pressed fo cause the machine to 
lay bats instead of full brick, the operator merely 
varies the automatic operation of the machine. 
While the object of machine.as a whole is the 
laying of brick, it is intended to provide various 
elements of more general application; i. e., arti- 
cle handling, it being readily apparent thatsev- 
eral of the elements and combinations of the-ele- 
ments would be useful in conveying, arranging or 
Placing articles. 
These and other objects will be apparent in 
the following specification anddi'awing in which: 
Figure 1 is a plan view of the brick layer ,unit 
and.the accompanying brick feeder unit in one 
of the working positions; including the tracks 
o/er which both units are. capable of movement. 
Figlire 2 is a simplified top plan view of the. 
brick layer unit and the brick delivery unit when 
disposed in their substantially, normal working 
position, the figure also disclosing, diagram- 
matically, certain electrical circuits. 
Figure 3 is a front end elevation of the feeder 
and layer units, the units being shown as hav-- 
ing certain elements in one of their elevated 
working positions. 
Figure 4 is an enlar2"ed top plan view of the 
layer carriage, th power drives therefor, and its 
associated elemnts. 
Figure 5 is a top plan view of the,layer unit's 
chassis frame. 
Figure ô illustrates in plan, and diagrammati- 
cally, the operator's platform on which issup-- 
ported the operating means for the layer unit 
and the variable speed gearing therefor; together 
with their cooperating control meansi  
Figure-7 dllusates t:hesuorting;, ,elevatable 

framework- for the slotter and lYer" b00 s- nd 
bëams. 
Figure 8 is a side elevational view Of the layer 
unit and also illustrates the elativë position of 
5 the compensating mechaniSm. 
Figure 9 is a cr0ss-sectional view taken,sub- 
stantially on lines --9 of Figure 4, Showing the 
general make up of the Spotter boom assembly: 
Figure 10 is a cross-gectienal view taken on 
I0 the lines-|{}---|} of Figure 4, lookingin the direc- 
tion of tlïë arrows and shows certain !ayer unit 
features from the reC. 
Figure 11 is a longitudinal cross-section of:the 
layer boom, showing certain of the details of 
]5 the driving and tflting mechanism for. the laye 
beam ad boom. 
Figure 12 is  crosssection taken on the lines 
| 2 2 of Figure: lI showing layer booin dèfils. 
Figure 13 is a cross-sectional view of the driy, 
0 ingP inion arrngementfor elevaing the t«Yer 
and spotter booms, the view. being taken on the 
iines.|$ of Figure 4. 
Figure 14 is a view oî the track for one of the 
supports of thë feeder belt, showing its contour, 
o5 from the rear. 
Figure 15 is a cross-section taken on the.lines 
||  of Figure 9, showing the front girder s- 
sembly 
Figure lS is  crosS-secti0n tak:en-on the lines 
0 |---| of Figure 9, showing dëtails of'the bat 
belt. 
Figure 17 is a diagrammatc showing of the 
mechanism for dtiveringbats from the bat ]Selt ' 
o the rollers. 
35 Figure 18 is a cross-sectional-view taken on 
lines ||$ of Figure 15, looking in thedirection 
of the arrows. 
Figure 19 is a top plan view of the sp0tter boom 
and plate assembly. : 
40 Figure 20 is a cross-section of the spotter böom 
and plate taken on the.l.ines 2}29 of Figure 19. 
Figure 21 is a cross-section taken on thelines 
2--| of Figure 19. 
Figure 22 is a cross-section of.the spoter plate 
5 takën on the line,222of Figure 20. 
Figtire, 23 is a. debailed cross-sectional view 
gaken on the lines --2 of Figure 22. 
Fure 24 is a detailed cross-sectional view 
aken on the lines 2g--24 of Figure 19. 
50 Figure 25 is an isometric view, partly broken 
avay, showing the structure o the layer head. 
Figure 26 is a cross-section, partly in elevation, 
o the layer head shown in Figure 25. 
Figure 27 is a section through the layer arm 
5,i and suction cup taken on lines 2--2 of Figure 
26. 
Figure 28 is a plan in section of the above- 
suction cup taken on lines 2---$ of Figure 27. 
 Figure 29 is a section in elevation of the outer 
0 end of one of the layer arms. 
lgure 30 is a longitudinal section.through the 
end of the,layer arm. 
Figure:3i is a crosssection of the ]ayer head. 
65 taken on the lines ---$| of Figure2. 
Figure 32 is a cross-section ofthe layer head 
aken on the lines --2 of Figure 26. 
Figure 33 is a top plan view of the mechanism 
adapted fo control the dip and pick of the layer 
7O arms. 
Figure 34 is a cross-section through the baseof. 
the mechanism shown in Fig, 33 taken:,on the 
lines 4-- of Figure 36, illustrating.the dïive . 
shaft:connection.which is synchronied-with ,the 
7:  laer:: drivë shaft', 
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Figure 35 is a horizontal section on the line 
35--35 of Figure 36 showing the layer control 
cams. 
Figure 36 is a cross-section of the laYer control 
cams taken on the lines 36--3S of Figure 35. 
Figure 37 is a top plan view of the spreader 
assembly with the layer head removed showing 
the control mechanisms for the layer head which 
are disposed beneath the layer head proper. 
Figure 38 is a cross-section taken on the lines 
$8--38 of Figure 26 showing the disposition of the 
hydraulic and vacuum passages within the layer 
head. 
Figure 39 is a cross-section taken on the lines 
9--9 of Figure 26, also showing the disposition 
of the hydraulic and vacuum passages. 
Figure 40 is a cross-section taken on the lines 
48m40 of Figure 26 showing the disposition of the 
hydraulic vacuum passages. 
Figure 41 is a diagrammatic side elevation of 
the layer head and mortar spreader with the 
]ayer arms and mortar spreader in a ]ifted posi- 
tion. 
Figure 42 is a further diagrammatic view of the 
]ayer head, the head being shown in ifs tilted 
position. 
Figure 43 is a diagrammatic illustration of the 
auxfliary spreader in one of its working positions. 
Figure 44 is a diagrammatic representation of 
the spreader showing a section of nozzles in a 
lowered position. 
Figure 45 is a side eleVation of the spreader in 
one of ifs regular working positions. 
Figure 46 is a detafled cross-section of one of 
the mortar nozzles. 
Figure 47 is a section through a grouter-nozzle 
guide taken on lines 47--47 of Figure 46. 
Figure 48 is a section through a grouter-nozzle 
guide taken on lines 4--4 of Figure 46. 
Figure 49 is a side e]evation, partly in section, 
taken on the lines 49--49 of Figure 46 and ]ook- 
ing in the direction of the arrows. 
Figure 50 is a diagrammatic illustration of the 
hydraulic systems employed in the ]ayer unit. 
Figure 51 is a plan of that portion of the hy- 
draulic system which deals with the operation of 
the mortar spreading nozzles and reads in gen- 
oral on Figure 50. 
Figure 52 is a plan of that portion of the 
hydraulic system which deals with the operation 
of the hydraulic gland in the ]ayer head and 
shows in addition the connection thereto of the 
jacks which handle the vacuum in the layer arms. 
Figure 53 is a top plan view of the automatic 
valve control plate. 
Figure 54 is an enlarged view of a portion of 
the automatic valve control plate shown in Fig- 
ure 53. 
Figure 55 is a cross-section of the automatic 
control plate taken on the lines 55--5 of Fig- 
ure 54. 
Figure 56 is a schematic plan of the top layer 
of linkage control]ed by the keys ai one of the 
operator's hands, also showing the associated 
spotter arrangements of brick in a normal bond 
ail the layer arms cups in normal position and 
the normal working position of that set of spread- 
er nozzles engaged in putting head joints on brick 
being laid.  
Figure 56A is a section in elevation taken on 
lines A--66A of Figure 56. 
Figure 56B is a low level schematic plan taken 
on line $B--56B of Figure 56A showing certain 
valve linkage and, as well, showing the arrange- 
men of layer arms cups and heading nozzles for 
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the binder header which has been set up on the 
spotter. 
Figure 56C is a low level schematic plan takèn 
on lines §C§C of Figure 56A showing certain 
5 valve linkage and as well, showing the arrange- 
ment of layer arms cups and heading nozzles for 
the full header which has been set up on the 
spotter. 
Fig. 56D is a schematic plan view of certain 
10 valves and spreader nozzles further illustrating 
the reactions of the elements shown in Fig. 56C. 
Figure 57 is a side elevation, partly in section, 
of the control stand proper. 
Figure 58 is a top plan view of the control 
15 stand shown in Figure 57. 
Figure 59 is a cross-sectional view taken on 
lines 99--99 of Figure 57 of one of the valve 
controls. 
Figure 60 is a cross-sectional view taken on 
20 lines $0--0 of Figure 59 of the incoming lines 
to the masking plate. 
Figure 61 is a cross-sectional view taken on the 
lines --! of Figure 59. 
Figure 62 is a plan view, partly in section, of 
25 the valves and lines to the layer and spreader. 
Figure 63 is a cross-sectional view taken on the 
lines 3-- of Figure 62. 
Figure 64 is a cross-sectional view taken on the 
lines 44 of Figure 62. 
3O Figure 65 is a bottom plan view of a portion 
of the control stand. 
Figure 66 is a side elevation of the compensat- 
ing mechanism. 
Figure 67 is a cross-section taken on the lines 
35 {}7--67 of Figure 68. 
Figure 68 is a side elevation of the plumbing 
mechanism. 
Figuri 69 li a plan of the bonding scale, and 
compensating gage. 
4o Figure 0 is a plan viiw of the compensating 
dial. 
Figure 1 is a cross-sectional view of a portion 
of the layer carriage showing the carriage driving 
mechanism. 
Figure 2 is a top plan view of a portion of 
45 the layer chassis showing one of the driving 
wheels. 
Figure 3 is  cross-section taken on the lines 
7 of Figure 7% 
Figure 4 is a cross-section tikin on the lines 
50 /4m/4 of Figure 72. 
Figure 75 is a sectional view of impuise valve. 
Figure 76 is a longitudinal section taken on 
lines --7 of Figure 75. 
55 Figure 77 is a top plan view of the central 
portion of the impulse valve. 
Figure 78 is a cut away portion of the casing 
of the valve and is taken on line ]8--]8 of Fig. 75. 
Referring now particularly fo Figs. 1 fo 3, the 
60 feeder unit 4 wfll be briefly described only inso- 
far as is necessary fo understand the operation 
of the bricklaying apparatus 
Reference numeral! 0 denotes one of a pair of 
rafls laid either parallel or ai right angles to a 
65 wall I or ' tobe erected. Feeder unit 
which rides on rails ! 0, include a wheeled chassis 
supporting a mortar tank 24 rotatable on bearings 
about a vertical axis so as to constitute a reel 
for a mortar supply conduit 0 which runs fo 
70 the mortar spreader hereinaïter described. A 
suitable pressure system forces the mortar 
through conduit 2502 fo the spreader drawing 
a vacuum. 
Also on feeder unit ! 4 is a pneumatic system 
 (hot shown) for drawing a vacuum through line 
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2604, .-the ontrols on .the ieeder unit and the 
bricklaying apparatus $28 being coordinated via 
a hydraulic system 
Brick 7 are supplied to feeder unit 14 by a con- 
veyor,belt 80 running between the .rails of track 
18. A pneumatic lifter 4{} on unit 14 picks the 
brick off belt 8{} and passes them fo a vertical 
adjustable elevating belt 78 which raises the 
brick to the level at which the bricklaying appa- 
ratus is working. From elevating belt ]8, brick 
 pass to a feeder belt 8{}{}, the output of which 
forms the input .of the bricklaYing apparatus. 
Coupling .means, .hot detafled herein, are pro- 
vided for maintaining the upper end of elevating 
belt 8 at working leel of apparatus 328,.and 
feeder belt 8{}{} flexibly compensates for whatever 
angle may exist between the working position of 
the bricklaying apparatus and feeder unit . 
The laYer carriag.proper 
Th e layçr p.nit carriage indicated generally by 
t.e .çeerence numeral $8 comprises a chassis 
{} .haing an ïpwardly projecting, annular gear 
box housing . The chassis {} is substantially 
r.ecanguÏar in shape and has supported thereon 
a pl]raÏity of wheels 354 mounted, lïxedly, on 
axles :. The axles 3 are journalled in suit- 
able berings in a rotatable shoe $8 (Figures 
'1, 72,73, and-74).-Referring to Figures 4, 5, 
and 6, it wiïl be noted the shoe $8 is rotatably 
suPported On a track 34{} and may, if desired, 
include the follet races 34, 34, and the follet 
beargs. 4. As is seen in Figures 2 and 73 the 
chassis frame Sa{} is grooved àt 3,8 to permit the 
reation o he member 
-P0siioned adjacent the opposite ends of the 
axle aa are-keyed, the beveled gears a, 
The.rack l} is apertured at a (Figure 74) to 
rotatably and Slïdably receive a drive shaft 
A pinï0n $$ is rigidly secured to the outer end 
ofhe shaft 34 and is adaPted fo mesh with 
either gëar::a{} (as shown in full lines in Figure 
i2) or gear a}' (as shown in broken lines in 
Figure 72). A depending fiange portion 
formed on the rotatkble shoe $a8 is provided with 
gear ¢eth$ (Figures 73 and 74) adapted fo 
mesh, ui/der certain conditions, with a pinion 
35 fixédly mounted on the shaft 
The wheëls a34 are adapted to ride on tracks 
$$4 and 34', the ltter being disposed at an angle 
to the fro:mer. The driving movement for the 
layer ca£ïage 323 is derived from a prime.mover 
$ (see Figure 4) through the shaft 4, the 
pinion $, the gear a, (ór $') connected with 
tie Wheëls through the axle a. 
 The inner end of the shaft 4 extends through 
an Certme 8 (seé Figure 71) and is slidably 
ïnd rotatably mounted therein. The extreme 
inner end is provided with .a fiange a and is 
intrnally splned at a. A splined shaît -g is 
miunted in the hollow spiined end of the shaït 
4 and bas a collar or flangeplate  flxedIy 
monted intermediate its ends. Adjacent the 
innermost end of the shaft 4 a gear ]$ is 
keYed heçeon, while the terminal point of the 
inner end of the short  ïs rotatably.journalled 
in a collar 9. The coIlar } is, in turn, rotat- 
ably-m0unted on the shaït 2 carrying the ring 
gears 4 and ,$. The ring gear 8 is adapted 
to mesh with gear 3$ and thereby drive the 
wheels S3 throigh the shafts 4 and 35, power 
from the.prime mover $ (see Figure 6) being 
supplied through beIt 38 connected by a puIley 
(not shown) to the drive shaft 3} which serves 
as a-bearing surface for the sleeve 92 keyed to 
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a gear :394. The gear 3 engages gear 
35 o the ge£r $6 thereby rotating shat 
In a!ignment with shaft 4 but positioned 
sIightly thereabove is a shaft 34' havïng a gëar 
3]$' which is driven from gear teeth .9' on the 
under side of gear .3. T1]is gear drivës the 
wheel 34' diagonally across (or spaced 180 ) 
from wheel 3, see Figure 5. The other two 
wheeIs, " and $'" are driven in a simflär 
manner. 
When the laying unit arrives at a corner .or 
junction of the tracks 8, $', the wheels 
re brought to test on a suitable turnable Sec- 
tion 5 ai the meeting of tracks 88 and 
shown diagrammaticaIly in Figure 3. To effect 
a.urning of the wheels the lever '$ is opeaëd 
(.ee Fi.ure 71) fo imïnish .the damèteri.of 
the substantially annular hand 8 Whereby.he 
splihed shaft .4 is csed to telescope wth shaft 
]. This movement retracts gear 
engagement with gear 8} and causes .gear 
fo mesh with geär rack . The shaff. is 
then driven and the wheeI 3,ï, wilI tomate .wh 
the shoe 88. 
Reference is ruade to-Figures 5 and 10 wherein 
it is seen that the chassis 88 is provided Withl a 
pluraIity of radialIy, inwardly extending, 
vertd and Y-shaped supporting arms 9} welled 
thereto and to the gear box $2, on whichAs 
fixety mounted an auIar support 02 haiiig 
a be,ring race 88. Ball bearings 48 ride in 
race 88 and the race 8 fomed in a comPle 
mentary annular member i} which is rig!d!y. 
secuïed fo the lower edge of Y-shaped suppor- 
ing arms 417. adapted to support the operator's 
platforin 98. As is clearly shown in Figure 10, 
the pIatform 888 and its supporting ïramew0rk 
are roatably mouned on the gear box 
through the bearings  and bearïng çés 
The platform 398 has mounted thereon the 
above referred to prime mover 88 (see Figures 
4 and 6) having associated therewith the vaçi£ble 
speed ransmission devices 8 8, 2}, 4., and 
the barrel cams 28 and 28, and planetary gear 
" device 838, together with certain drive shafts, 
clutching mechanisms and.controIs which will.be 
described in detail below. 
As is seen in Figures I, 2, 4, 6, 7 and 21, the 
p atorm 98 has mounted thereon four uprlght 
screw threaded, sp.aced members  44 
and , respectively. These screw threaded 
members are adapted fo cooperate with inei;- 
nalïy screw threaded collars 4 (see Figure 
which are exernally threaded ai 42. The col 
lars 48 are adapted fo engage the under.surfïce. 
,14 of one end of an L-shapedbracket membêr 
4 while the other end thereof is rigidly secued 
to the eIevatabIe framework indicated genera!ly 
by the reference numeral 4 (see Figure V). To 
re.duce the friction between the coltars 44 alïl 
the brackets , a bearing race is formédin the 
upper end portion of the coIlars 4 adapted to 
receive the bearings 44 cooperating with:the 
race 39 carried by the bracket 4 (see Figure 
18).  .... 
The etevatable framework mentioned above 
comprises a cross member  at the rear Ofthe 
layer unit, the membr 42 being sUpporC0n 
the uprights 452 and 4, by the brackets 
see Figure 21. In a simflar mannër a Secod 
cross member , at the front of the layer urht 
is supPorted on uprights 3, 4 by brackets 
see Figures 4 and 15. Referring now to Fig. 18, 
each of the cross members 4, 454, respecively,. 
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is provided with a 0air of spaced, oppositely dis- 
posed, upwardiy extending brackets 456, 458, 460, 
and 462. To brackets ,56 and 2 is secured a 
longitudinal member 48, while fo brackets 458 
and 460 is rigidly afflXed the longitudinal mem- 
ber 464'. The members 46 and 8' wili be 
hereinafter referred fo as the "spotter beams." 
As is seen in Figures 4, 9 and 15, the spotter 
beams comprise substantially L-shaped angle 
elements on which is teiescopically mounted ex- 
tension arms 466, 466', and 468, 468', hereinafter 
referred te generally as the spotter boom 46./. 
As is seen from Figures 4 and 9, the extension 
arms 466, 468 and 466' and 468', respectlvely, are 
pivoted at 4./6, 4./6' fo permit the laying of brick 
af the floor level. To accomplish this operation, 
the arms 466, 466' are also pivoted near the end 
of the spotter beams 46, 454', the members 
being held in their respective positions by means 
of a pivot pin 4./2 mounted on the boom 488 
adapted fo engage in siot 4./4 formed in the 
spotter beam when the elements 466, 488' 
proach the outer ends thereof. Means are pro- 
vided (hOt shown) for withdrawing the pin 
from the slot 4./4 when it is desired fo retract the 
spotter boom. 
Referring now fo Fig. 9, the spotter boom arms 
466, 466' are extended and retracted from the 
spotterbeam by means of the gear rack 4./8, 4./8' 
adapted fo mesh with the idler gears 4./8, 4./8' 
rotatably mounted on the brackets 456, 48, 
spectiveiy. The idier gears are driven by the 
gears 486, 486', mounted on shaft 482 (see Fig 
ure 15). 
The gear 486 is also adapted fo engage a sec- 
ond gear rack 488 formed on the underside of 
the arm 484 (one of a pair of arms 484 and 8') 
pivoted af 486 fo a iug 488 rigidly secured fo the 
boom 468' (see Figure 9). Engagement of the 
gear rack 488 with the gear 486' is insured by 
means of the resiliently and pivotaliy mounted 
piston 452 secured to the bracket 488, the piston 
452 being constantiy urged downwardly against 
the upper surface 454 of the arm 484'. 
The ba bel 
The bat beit assembiy 45 bas a ïrame 456 
which carries a bat beit 456 mounted on roilers 
458, 498', of which the follet 458' is mounted 
on and driven through the shaft 866 rigidly 
secured thereto, the gear 86, the gear 565, shaft 
§66', the dutch .$62, pulley 8$, and the beit 564 
which is driven by the puliey 565' keyed to the 
longitudinal extending and screw threaded drive 
shaft 566 rotatably mounted in brackets 568 
(see Fig. 16) carried by the boom track 
Track 561 is afflXed to the boom member 466' 
and bas siidably mounted upon it the bat belt 
rame 456 which carries a bifurcated side ex- 
tension element 16 verticaliy adjustable with 
respect to the ïrame 456 (see Fig. 7) and shaft 
$66 carries a universal joint 805, is driven by 
gear $6.5, and .88./, gear 8./ being keyed fo the 
shaft 2182. 
The bat belt frame 490 which carries a bi- 
furcated side extension eiement 816 vertically 
adjustabie with respect to the ïrame and adapted 
to engage, when in ifs downward position (as 
shown in lu11 lines i Figure !6) the screw 
threaded shaft 566. If is af once obvious that 
the rotation of shaft 566 causes the frame 456 
to more in one direction or the other on the 
spotter boom arms, depending on the direction 
o the rotation of the shaït. 
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Thus it wili be understood that the bat as- 
sembly 495 can be retracted on boom members 
6! and 86!' for ioading. 
Also mounted on the bat belt frame 456 and 
5 extending transverseiy thereof is support ruera- 
ber 8!2 (Figure 4) having iateraily extending 
spaced extension arms !4. Adjacent the .ree 
ends ofarms 8!4 the side edges are notched te 
provide space for the rotatabie dogs 5!6 mounted 
10 ïor rotation on shaft !8 (Figures 16 and 17). 
Suitabie brackets 826 are provided fo depend 
rom the support member 8!2 as intermediate 
bearing supports for shafts !8 and 
Intermediate each pair of dogs a vacuum brick 
15 handling device 522 of the type described above 
is rotatabiy mounted on a hoilow shat 24 axialiy and rotatab!y mounted On a hollow vac- 
uum line pipe 26. 
Four hydraulic jacks 828, only one of which 
20 is shown in Figure 17, are suitably mounted on 
the ïrame 496, the piston thereof having Ior- 
wardly and rearwardly extending rods 886, 882. 
The ree end of rod 82 is connected fo a stem 
member 84 af 88, the ends of the stem con- 
25 necting with a pair of spaced parailel bars 
546. The upper sur.ïace of bar 888 is provided 
with two spaced sers of gear teeth 42 and 44 while the lower bar 86 carries the gear rack 546. 
The gear rack-84 is adapted fo mesh with 
30: gear 58, whfle gear rack 44engages, during a 
portion of the rearward movement of bar 
ratchet sprocket 586 drives the bat beit rolier 
458. In a similar manner the gear rack 4 
engages, during a portion of the movement of 
35  arm 54, the gear 882 aflixed fo the shaft 524. 
This causing timed movements of the bat beit 
,96 holding dog 816 vacuum cup 822. 
The jack 528 carries on ifs under side a bracket 
.4 te which is pivoted a iink or dog 58 con- 
0 nected intermediate ifs end at 580 to a iost mo- 
tion iever shown diagrammaticaliy at 62, the 
other end of which is pivotaliy connected at 64 
te the rod 580. 
The spolier assembly 
The spotter boom members 466, 466' (see Fig- 
ure 9) are slotted longitudinaliy af 866 and slid- 
able, interconnected roliers 568 are mounted 
therein. The spotter boom members 468, 468' 
50: are provided with transverseiy extending fixed 
'roliers 8./6 and 8././. The extreme outer end of 
the spotter boom members 468, 468' carry the 
spotter plate assembiy 5./2. 
The spotter boom side members 468, 468' carry 
55.a fioor 8./6 secured fo their under or iower edges 
(see Figures 19, 20, 21 and 50). On the floor 
8./6 are mounted a piurality of alternateiy spaced 
parallei hydraulic jacks 5"/8 and I80. The jacks 
588 are provided with a piston rod .582 to which 
60is pivotally connected one end of a dog 584 suit- 
ably pivoted intermediate ifs ends at 588. The 
piston rod 588 carries a iug 580 on ifs free end, 
the iug having secured thereto one end of a line 
82 which runs over pulley 594 to a pin 896 
65mounted on a rammer rod 58./ at which point 
if is anchored, and then continues over puliey 
58 and returns fo iug 580. The rammer rod 
is recessed af 588 fo receive a counterbaianced 
dog 600 pivoted on the rammer rod 58./ af 602 
70" and adapted fo pivot into recess $8. 
The hydraulic jacks 580 are interconnected 
with the hydraulic jacks 5./8 by conduits 804 
(Figure 21). 
Suitably mounted on the spotter boom are a 
75 pluraliçy of bifurcated resilient eiements 666 



.ec staoEogde. bri.over the«toitrç Wsrd 
=Thesott assmbly , inldcs : be:ate 
4d Petter "plate" .roaly-suprted 
.in «he ide «mer 48, 4ç8' «çf the snoter 
e of=.he :spoer :ple .53 As provied 
a depenoEn :flange :6 :0 gu; 20) eàapçe : 
slide.dn; .groove 
6 $ 4 extending transversely o :the :sp,otr :boom 
arms48,. 468', ,. prevent he Spotter;embly 
ïom slipping: fr.om.-£he: sp, otter ,:bo arms. 
,e .spotter base,=pla£e:,] s internonected 
wih the .spoter -pla -:.1 :by :a king-n  
The base plate 4. also.sup¢s:hydauHc:spot- 
ter.-up ,assembly . 18 "(Figes 20 :nd: 24). 
e spotter.cup assembly 618 comprise a sub 
stntially:cylindrical housing  
i: base, ai 62,-the g  adapd rotate 
in.a track 6 :formed in an:.auxiliary base 
xedly mounted-on :the-hase, . e 
¢. . flanged, interëdiate, lts ends .d -.gear 
teeth : 5  Figu.re 22) a' formed hereon adapt- 
ed £o mesh ith the gea rack:  ,rigidly 'mount- 
ed on e.base .5, ,and to,.mesh :,with a sod 
gear.rack-6 shdably mounted.  a tack 
(gure24. The gear rack.'28  rigi:dly secured 
fo-one end of an arm $:hile .the :other end, 
axed :to:the piston r:$ 0f,a"hydra-ic jack 
$. 'The spotter plate:3 is slotted-at 6 
ure 19) ::.permit thespotter cup -assembly  
and .the:.spotter cups :: to rotate =and move 
laterally sultaneousty in -their respective  lot 
and track 6 when the jack 3::is 0Perated. 
The:h0using '6 :is provIded with ,an inner, 
coxial upright cder   op ;and flanged 
a:645 .ear-ifs upper end and:spaced from the 
nr suaceof :the hoing. DposC between 
,cylinder 6 :$nd he housingï2-and 
surface:.contact-therewtth is. the-stem or plger 
portion  of hecup 6. The inner end 
the stem    is provided with -a,n:-tned arcu- 
aly. shadflange 6 havinga -portion. thereof 
cut away fo form a slot66dapted.to ,clear 
pipe wch ex£ends thohthe.housi.ng , 
a :cemmioEtes at one of its :ends with. e 
interior .of  the -clinder :6. - The top ..of 
housing Ois :apertured' receive pipe 65 . s 
 sn n gure: 24, the pipe  :has operative 
connection , with .chber $, chamber 
formed by the flange fl and:ange6:via slot 
: and po '. 
The housing is also apeured ai .65,to .reive 
one end o a conduit, , the function of.which 
is o: be described. 
Thevacuum-cup 68 ls provided with.,anan- 
nar rnally threaded seating ring 
adapted to_bereleasably mounted: upon ifs free 
end. 
As is seen in Figure 24, the king pin  6 
slidably but not:rotatably mounted in the colar 
658flxedly .mounted. on the. base late . 
Referring-now fo Figure 19,, its seen that the 
spotter-plate,]  prov-ided:with:a,radially 
nding lug  on :which is pivo£alty mouned 
at:662 one end of.a link 6, the oer.end of 
the k being pivotaly connected:at 66:the 
piston rod 68 of a spotter plate aning jack 
 secured  the-member '. 
The brick are laid generaly when the layer 
arms are ai 90  fo the line of he om and 
track. As brick cannotbe pickC up .and laid 
af e same rime by e 180arms of the layer 
head, it ,necessary fo locate the-pck position 
at=othr.han 180  from-the lay positif. 

r.equires turning oï he .SlQtter :plate :and he 
longitudinal .axis oï-t.he brick thereon:o::a posi- 
tion at 90 °. ïrom  line connectg thexes o 
the potter:and Iayer. This turning  accom- 
 plished by ck 6fi nd link 6 through timed 
opertion oï valve 15. 
Mounted on the upper surïace oï he spoter 
plte.5 i  variable brick stop jck 67, the 
piston rod oï which i connected at 6 to a cl:oss 
10 rm 6] hving two extension rms 8 and . 
ïhe plate 5] lso currie  plurlity 
resilient brick guide members 682 and is grooved 
t 4 (igure.19 and 20) to receive he free 
ends of the ramm¢r.ro6  when in bheir.ex- 
1 t, encJ.ed positions. 
The layer boom 
As seen  oeïgures 4, 19, d 15,: tilt bar 
is. slidbly, mounted in brackes 8, 8S', hich 
20 are .secm'ed o the spot¢er boom ïm  e 
rear. end oï tie tfl bar is pivoça!ly ecured to 
narm 8 tS depending flore  cross rm 
[ which is conneced intermediate ït ends to 
 pin rod 812 oï  jack 81, the base oï which 
25 is secured to the elevable membcr 42. The 
rm 898 is provided with an extension 88' pro- 
jecting below he il bar 89, «hich is slidbiy 
received in  sit (hOt shown) iormed in he 
member 
30 A second rm 83 a]so depends from the cro 
armSl nd is ]]dyby received in  slot f0rmed 
in the bae 52; nd on the outer end 0 the 
cros arm  an arm 88 is pivotally mounted 
thereon at 2 hrough a jack 821. The oher 
35 end oZ.the .rm 2 is rigily secured to .the top 
membcr 2 oï the la.yer bem having side mem- 
ber 824 nd.2ç, and the botto elemen 
A jack 89 bas the ouer end oï j.ts piston rod 
2 pivotHy connected to $he rm ;8 iner- 
40 medite t.he jack 821 and the layer beam ruera- 
ber 822. 
As seen in Figures L 11 and 12 thWlsyC 
is pvotally supported in spuced brackeçs 34, 
Which project pwrdly from the bse S4 on 
pivot pns 3, 8$S'. The recngular !ayer 
4» boom 37 bas  porbion which is substantilly 
Oshaped a.nd is consruced of çhe p member 
,  bottommember 8 and interconnecting 
side members 42 nd 844. As seen in Figures 
4, ll.and 12, the sde member g2 s slotçed 
50  for  portion of s lengCh. The side 24 
of the la-yer bem is sloçted t  (igure.12) 
to permit the insertion of  gear 'heeI SS which 
is pivoted in backet 84, 4' to mesh wih 
gear rck 2 rgidly secured fo the top 38 oï 
 e tuyer boom 3, the ger 8 being drven 
by . ger 5 mounted on the drive ,short 
The ger S4 lso meshes with u ger rck 
formed on a parl!el rm SS. ThWprllC arm 
hs one of ts ends pivolly connected t 
0 (seeFi.e 8) with  pair of plates 8 çonly one 
of ,which is shown), the p!tes being pivotully 
connected, in turn,-t 8e with the sde members 
42, 44,. ol the lyer boom. 
Referring to Pigures 4 nd 8, n extension 
5 member 2, of the boom $ substntially hol- 
low, has one of is ends rigidiy secured to the 
plates 58, the other end of which supports the 
lyer hed nd i associuted eiements fo be de- 
scribe& 
70 A drive shît 864 for the lyer head is mouned 
in bering  in one end of the layer 'boom 
while the other end is provided ner .is outer 
end (Figure 7) with  universal joint S82, in 
turn connected with he extension SS, the uni- 
 versl oint , the short :Cermting i.n 



the bevelled gear 89 (Figures .6 and 7) which 
is adapted fo mesh with gear teeth 8 formed 
on the lower end of a rotatabie layer head 
dicated generaily by the reference numeral 4. 
The inner end of the laer head drtve haït 
 is iven throuçh a çear  keyed fo a 
slo%ed shafç  on whioh if is adapted fo more 
upwardly or downwardly in the manner described 
above. The collars aT, 2' are adapted fo bar 
açainst çhe oppoitey disposed adjacent iaces or 
brackets $], 7' having extensions adjacent a 
gear 8 keyed on drive shaït «, gear  mesh- 
ing with and being dïiven by gear . Hence 
it is seen t.lat (Figure 13) power transmitted 
to gear 8ï whieh meshes with gear wheel 
keyed te 8haft 8ï9 wili drive shaft . 
The layer lzead proper 
The layer head 894 i8 rotably suppord on 
the end post  of the extension 82 of the layer 
boom 8ai on rollers 8 as 8hown in Figures 26 
and 32, the extension, af its terminal end being 
rece88ed te form a sub8tantially hollow cup-like 
member ] in which the layer head rides. 
The layer head 88 comprises a base member 
89 and a top member 9 flxedly mounted there- 
on as by bolt8 2. Disposed coaxially within the 
base 9 and depending within the sleeve 4 is 
a cylindrlcal gland 9 having an curer shell 
which ha8 an extension arm 8 rotatab!y sup- 
ported on tle base of the sleeve 4. Interme- 
diate the ends of the arm 9 a radially extend- 
ing lug  i8 provided llaving it8 free end piv- 
otally connected with che end of a pgton rod 
9 of the hydraulic jack 84 (see Figure 37). 
A second gland 6 8omewhat smaller in diam- 
eter also housed within the base 9, extends into 
the cylindrical gland 8fl6. 
The base of the gland 9 is provided wRh a 
port 8 fo which is connected a exible conduit 
a coected with a boss 92a which is in turn 
connected te a hydraulic source. 
The base of the gland 8 is formed with a 
second port 82 through which extends a flexible 
conduit 2 in a fluid tight seal, the conduit 
being coected af che of i ends with a port 
28 of the gland 9 while it8 other end coects 
with the boss 9a which connects in turn with a 
hydraulic ourlet source. 
As seen in Figures 25 and 32, the bottera bear- 
ing 88 i8 provided with a paiï of 8paced parallel 
grooves 9, 92' adapted fo receive the central 
dending flange portions 98, 8g' of a pair of 
8paced parallel side member8 , 9aa' pivotally 
mounted on the layer head 89 by the trans- 
ver8ely.extending 8haft 9a8. The members , 
9a' are joined by a pair of iaterally extending 
sced support elements 4, ', slotted af 
fo receive a pin 944. The pin 94, 944' connects 
a pair of depending bracket8 $, 84' with an 
annular ring 48 channel-shaped in cross-sec- 
tion. The ring B8 8!idably supports a second 
ring 8 provided with two depending 8paced 
bosses 852, 9' in which are swiveled one of the 
ends of the arms 5, '. The two arm8 B, 
84' are 81idably received in an arcuate guideway 
95, 8' and are provided with pins 9 which 
are slidably mounted in a slot  formed in the 
enlarged end of the piston rod  of the hy- 
draulic jack 884. 
The side member8 9a are arched ai 8, 
between their respective ends and the depend- 
ing portion 8a4 (Figure 25) and each end sup- 
ports a 1.aterally extending casing 8, 88' con- 
nected thereto by bearings 9], 9]'. 
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Each of the casings 968, 68' is provided with 
two apertures 9], 9]' in which are rotatably re- 
ceived in an airtight connection a pair of spaced 
parallel cylindrical layer arms 97, 9ï' each of 
 which are provided with .a plurality of spaced 
radially extending vacuum cups, 976, ', 8, 
918' and 919, 989, 98', 980", respectively. As 
seen in g. 25, cups 96, 9 and 90 are spaced 
around the longitudinal axis of the layer arm 
10 at a distance of 120% 
As seen in Figures 25 and 26, the layer arm 
comprises an exterior casing 9 provided at 
spaced intervals with a plurahty of circular 
flanges as described above concentrically mounted 
15 thereon. An ier sleeve 985 bas the casing 
rotatably moted on if. Sleeve 958 is provided 
with a p!urality of apertures 99,  and 
8 and $89. A masking plate 9 is slidably 
mounted within the sleeve 88 and is concentric 
20 therewith. The sleeve 996 is also provided with 
artures, 888, 1O0O, 1OG2, 1O01 and 1003. 
A rod 104 extends e length of the layer arm, 
is coaxially disposed with respect thereto, and 
secured at spced intervals to the slidable mem- 
$5 ber 996 by Lhe flanges 99T. The arm 8T4 bas 
mounted on ifs outer end a spider 1006 (see 
29 and 30) in which rod 104  slidably mounted. 
Adjacent the outer end of the rod a plurality of 
resient embers 1OO8 are mounted, these 
30 bers extending inwardly toward Lhe layer head. 
The inne£ ends of the resillent members are bent 
oeraLe with a ange portio 012 formed on a 
valve i8i4 sHdably mounted on the shaft 1004. 
3 ïhe spider IGO8 is provided wRh an inwardly ex- 
Lending portion 1016 having an enlarged terminal 
portion J Sl adapted Le cooperate with te re- 
sflient members I0 te release the valve 101¢ 
from the hook 1010. A spring 120 is disposed 
0 between the spider 101 and the outer end of 
ange 1012 .and tends te constantly urge valve 
1014 toward ils valve seat 10. 
The ier end of the layer arms have a similar 
valve and çontçol 
 The csing 882 is provided near ifs inner end 
with a ring gear 1024 adapted o cooperate with a 
gear rack 16 axed fo the piston rod 1028 of 
a hydraulic jack 1030 mounted on a bracket 
rigidly mouted on Lhe member 8G. A second 
5o jack 104 is also moted on the braket 
and is provided wRh pisto rod 10 axed Lo a 
gear rack 138 which eshes with a gear 
rigidly oecured te sleev e 
The ne£ end of Lhe rod 100 is secured Lo Lhe 
55 piston rod 102 of a jack 10 mounted within 
the casing $fi$. The hydraulic jack 14 is pro 
vided with a cut-off valve 14 operated by means 
of a trip arm 17 which engages agait a flxed 
abutment l e4 mounted on the spreader frame 
The hydraulic jacks I, le, are each pro 
vided with reversible iniet and ourlet condui 
I e48, I e48, ïespectively, the systems for each jack 
being independent of the other. These lines are 
65 in turn coected to the condts l, 19 in 
the layer bearing Se. The jack 144 is provided 
with a similar connection with the layer head, not 
shown. 
The casing  is in tuïn connected by the con- 
70 duit 14 with the vacuum system of  the device 
through the layer bearinç 
Thevacuum cup 984 (see Fi. 2ï) is threaded 
externally af I to receive a rep]aceable wear- 
ing sm'face I. The cup 4 is also threkded 
75 internally af I to receive member le having 
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three depending legs 1058, which carry a riz I066. 
The member 1082 has a circular valve seat 
IOE60 gainst which he butery w]ve 1068 
he]d by vacu when the cup 984 is no engged 
gait a brick, thus sealing the arm against 
leak h'om a disenCaged cup. Aiso engaged with- 
in the internai member $ and mounted con- 
centric with and between the valve $$$ and 
shoulder  02 is a sprin  089. 
The layer arms 9 are adapted tobe raised 
and lowered with respect  the horizontal by 
mea of the bracket 103 which is slotted at 
1094 fo slidbly receive a lost motion linkage 
mechanism comprising a pin  096 edly mount- 
ed in the end of a li 1098 pivotally coecd 
at Ii00 with a piston rod 102 of a jack 4 
mounted on the laterl ries 940 and 940 and 
shielded by the flanged pla I 0. Itis readfly 
seen that the extension or retraction of the pis- 
ton rod l l0 will cause the arms 94 to change 
their angle of inclination fo the horontat. 
A pair of locking arms 1106, 1106' are pivot- 
ally mounted ai I1$ on the top bearing 90 of 
çhe layer head +.. ese arms are notched ai 
Il 10 fo receive a tongue II 12, I I' axed  the 
casing 9+, 9+'. Each of the locki+arms are 
spmced from (hen in locked position) the.adja- 
cent surface of a cam I 114. 
While  gure 25 only sk conduits are shown 
in the layer head, eighteen are actualty' contem- 
plated. eference is now made fo Figures 38 fo 
40, inclusive, which disclose the arrangement of 
thèse conduits. 
Fie 38 is taken on lines 38--8 of Figure 25 
and discloses a vacuum line conduit 5 spaced 
frein the reversible hydraulic lines or condui 
]Se, ]. On the diametrical, opposite are dis- 
posed in order the reversible hydraulic conduits 
S' and 5]' and the vacumm line '. For 
the ppose, of simplicity the !es affecting he 
operation of one arm only will be described, if 
being understood that the saine functio occur 
in the other layer arms under the saine given con- 
dtio. 
The conduits 5 and e2 are coected on 
opposite sides of the piston of the hydrulic jack 
e$] whereby the reduction or increase in pres- 
sure i-n eifher line will produce a movement of the 
piston rod 828. The vacuum line  coects 
with the casing $8 through the conduit e4 as 
described. The jack rem is silarly connected 
through the reversible pressure conduits  85 and 
t53. The hydraulic jack 84 is coected in an 
identical mater with the conduits  8  and  est, 
and the lifting jack 8 is hydraulically con- 
nected o the layer head through the conduits 
Figure 39 is a view similar fo Figure 38 but 
taken on the lines -- and showing 
from the central gland S;8 which is oratively 
connected with conduits S, 8, ], 8, 
IOO', 053', !0', and 
In Piure 40 if is seen that the vacuum line 1955 
conneots w[th n rcute]y shaDed chmbr f65T 
ïormed n the ]ayer bear[ng $98 wh[ch connec 
wth the hol]ow [ntezor o the base 6. 
The sp]'edç dev]ce 4 comRrises 
An outz sde membr 1 f 1 my be use& An n- 
ner sde member l f has ends whch are our- 
n]ed fo rottab]y receve the nteoeonnectn, 
]ter]]y extendn ïzont nd rer rods i i9 nd 
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inner ends of the rods 1120, I i22 are supported in 
members i f24, i f2G which are in turn rotatab!y 
supported on the arms i i28, i i30, of a framework 
formed integrallF with the substantia]ly annular 
h ring i i32, all on the rotatable shaft i f34. 
leference is now made fo Figs. 37» 41, 42,. 43, 
45, 46, 47, 48, and 49. Pivotally mounted on the 
shafts i i20, f f22 are a pair of oppositely disposed 
arms f f86, i i38 and a corresponding pair of arms 
10 f f40, i i42. Disposed between the arms i i36, f i4O 
and f i88, f 142 are a plurality of telescoping m0r- 
far spreader nozzles f f 44 (see Figure 37 and. Fig, 
ure 43), and grouped in two sections having the 
generl reference numbers f i 4 i a.nd i i 4 i'. Each 
15 mortar spreader nozzle if44 is pr0vided with 
jack if46 having, a piston rod ff48 connected 
with the outer end of the mortar spreader noFzle 
whereby the nozzle may be extended or ïetracted 
at will. Each mortar nozzle connects with the 
20 flexible mortar conduit 1150 through the valve 
1152, flexible leads 1155 and 1157 and the valve 
assembly f 153, which will be described below, and 
the branches f f 54, f f 58. A pressure control valve 
i f58 is also provided in the mortar supply line. 
25 The jacks f f46 are supported at one of the ends 
on either of the conduits f f86 or f f54 and are 
supported at their other ends by the laterally ex- 
tending arms f f0 connected ai one of ifs ends 
with the piston rod ff48, while its other end is 
0 slidablYreceived in a groove ff62 formed in the 
side of a longitudinally extending support ff64, 
having one of its ends rigidly secured fo either 
of the conduits f f 56 or f f 54. 
The support f1:80 also carries a mortar nozzle 
3 valve control or trigger ff66, adapted to recipro- 
cate and in so acting, alternately open and close 
the valve fi68 in nozzle f.f4 (see Figures 45 and 
The other side of the member f f64. is grooved 
O at f fST toslidably receive the nozzle support f f68. 
The arrangement and mounting of all the mot- 
rai nozzles Dd their c0ntrols is similar fo that 
described. 
The side members f f f 6 and i i f 8 also curry the 
5 horizontal and vertical jointers fiT0 and iii2, 
riT0', if72' respectively. These ]ointers are 
adapted to reciprocate in horizontal Planes nd 
are constantly urged inwards by the spring ff74 
which abuts against one end of the jointer, see 
50 Figure .6, the other end of the spring engaginz 
the frame members f I f 6 and f f f 8, respectively. 
The nozzle supports ff36 and ff38 are con- 
nected ai fiT6 and fiT8 with chains ifS0, if92, 
respectively, which in turn are connected with 
55 one end of piston rods ff84, ff86, of hydraulic 
jacks ff88, ff0. These jacks control the angle 
of displacement of the nozzles sections f f4i and 
ff af' with respect to the plane of the spreaïler 
frame. 
60 A third jack f f 92 is provided with a piston rod 
f f 94 which is secured to a crank lever I i 96 formed 
integral with the shaft f f34 thereby providing 
means for rotating the spreader frame into planes 
disposed ai an angle to the horizontal. An 
cuately shaped truck ff98 having a depression 
f200 is connected at ifs opposite ends with the 
arms 1128 and 1188. A track 1202 (see Figs. 4 
and .6) similar in configuration is displaced rom 
track 1188 at 180 ° and is ormed on the head 
the layer support casing 882. These tracks and 
their respective depressions are adapted fo car- 
ry rollers 124, 120 mounted on the tiltable layer 
arm members 960, 

fl+2, respec-tively. These rods are coçered with The ring shaped portion 1132 of the spreader 
a .roller suitably-mounted to rotate thereon. The :ï. frame is provided over a segment of ifs periphery 
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with a slotted gripping edge i208 which is engaged 
at spuced intervals by ratchets f 2 f O, i 2 f 0', mount- 
ed on piston rods |2|2, |212' oÏ the hydraulic 
jacks |2|I, 12|4' mounted on the layer boom. 
The ring shaped portion ||82 is pivoted on an 
annular member | 21 G by the interconnecting rods 
1218, 1218'. A second set of rods 1220, 1220', 
spaced 90 ° Ïrom rods 1218, 1218' interconnect the 
ring 121G with a collar 1222 (see Figures 26, 31, 
and 37) rotatably mounted on the stem 984 of 
the layer head support, the collar having gear 
teeth 1224 disposed around ifs periphery adjacent 
the lower end thereof. The gear teeth 1224 are 
adapted to mesh vith the idler gear 122o  driven 
through gear 1228 which in turn meshes with a 
worm gear 1230 mounted on shaft 1232 which is 
driven by the reciprocating motor t28. 
Cams 
A plurality of cams, indicated generally by the 
numeral |28, are employed to influence the dip- 
ping of the layer arms in their laying and picking 
position. These cams are mounted within the 
layer boom member 82 and comprise (see Figs. 
26, 33, 34, 35, and 36, 37) a flxed base |23G hav- 
ing secured thereto three upwardly projeeting 
arcuately shuped ehannel members 1238, |240, 
1242. Two other arcuately shaped channel mem- 
bers |24, |24 are slidably mounted with respect 
to the flxed base 123 and the floor of the layer 
boom. The areuate member 1246 is provided with 
a flanged segment IZ4, provided with gear teeth 
1250 adapted to be engaged by gear 1228 mount- 
ed on shaft 1252 mounted on the layer boom. 
A boss 1254 projects upwardly from the base 
123G and is journaled to receive a shaft 125G hav- 
ing an intermediate ring shaped portion 1258. 
A gear 12G0 is keyed to the lower end of the shaft 
1256, the gear being adapted to mesh with gear 
12G2 mounted on the shaft 12G4 whieh is provided 
with a second gear 12G6. Gear 12G6 is driven 
through the gear 128 keyed on the drive shaft 
888, thus synchronizing the revolutions of the 
cams 1235 with the layer head 89A. 
Each of the arcuately shaped members de- 
scribed above curry a chuck 1270, 1270' (only two 
being shown) slidably mounted therein. Each 
chuck is provided with a pocket 1212, 1212' in 
which is mounted a spring element 1214, 124' 
adapted to engage the lower end of a piston 1216, 
127' provided with an inwardly extending shoul- 
der portion 1278, 1218' grooved at 1280, 1280' to 
slidably receive a plate 1282. The plate 1282 is 
swivally mounted on the enlarged head 1284 of 
a shaft 1286 rigidly mounted on ring 1258 and co- 
axial with shaft 1258. The plate is apertured at 
1288, 12i]8' to permit rotation in an inclined plane 
" with respect to the ring 1258. 
Each chuck is provided adjacent its lower end 
with a groove 1290 adapted to slidably receive 
a flange 1292 of an annular member 1294. The 
member 1294 is provided with a truck 1298 hav- 
ing two recessed portions 1296 (only one being 
" shown) disposed 180 ° apart. 
The chuck 1279 is provided with an inwardly 
disposed annular truck 1298 having diametrically 
opposite recesses 108. 
As seen in Figure 35, the plate 128 is provided 
with cutaway portions 1382, 104, 130, 1308, in 
which are mounted shaft I10, 1312, 1314, and 
131, respectively, to which are keyed the wheels 
1318, 1320, 1322 and 1524 adapted to ride on 
tracks 1295 and 198. 
The arcuate member 1294 is pivotally connect- 
ed at 132G with a rod 132 which bas its free end 
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conneeted with the radius rod 1330. The radius 
rod 1330 has one of its ends .eonnected to the spot- 
ter boom while its other end is connected with the 
layer head. The radius rod |3(} carries a trip- 
5 ping element |2 adapted to contact trigger arm 
|04 when the layer arms are rotated into the 
pick position over the spotter boom. 
The plate |282 engages cam shaped grooves 
1334, 1334' formed in the free end of trigger 
10 levers 133, 1336' which bave their other ends 
connected with an automatic valve 1338, 1338  
controlling the fluid supply to the hydraulic jacks 
94, 9G4'. This valve is also provided with an 
overriding control adapted to cut out the auto- 
15 matic function and to permit the fluid to enter 
the jacks by manual control means. 
leferring now more particularly to the mortar 
nozzles 1144 of the spreader device, the detafls 
of their construction will be readily seen in Figs. 
20 26, 45, 46, 47, 48, and 49. The mortar nozzle 
1144 is formed in any number of telescoping 
sections and is connected at one of its ends with 
the mortar supp!y pipe 1154. The free end of the 
nozzle 1144 is provided with a rotatable valve 
5 IIG8 having a gear 1340 affixed thereto. The 
valve actuating mechanism comprises a bumper 
roller 1342 mounted on frame 11'6, the frarne 
carrying a gear rack 1342 on its underside and 
adapted to engage the gear 1340 to rotate the 
30 valve into its open or closed position. The inner 
end of the trigger Ïrame 1166 is substantially hol- 
low and has mounted therein a resilient mem- 
ber 134 which acts against an abutment 
on the rod 1350 mounted on the flange or lug 
35 I IGO, 
The support I162 is provided with a passage 
1356 through which grouting is fed. A weighted 
gare valve 11SG of any desired type is slidably 
mounted in the support in, channels 13G0. In- 
40 wardly turned shoulders 13G2 prevent the valve 
from displacement when in its downward or 
open position. 
A pair of mercury switches 164, 136, are 
mounted at right angles to each other on the 
45 spotter boom, the function of which will be de- 
scribed below. 
While numerous hydraulic jacks bave been 
described no attempt bas been made to show 
their operative connections and controls. Such 
50 a system is set forth in detail below. 
A fluid reservoir 13G8 (see Figs. 50 and 53) is 
connected with a pump 130 through a conduit 
132. The pump 130 is provided with an ourlet 
conduit 134 having a branch 13 which carries 
55 a pipe into conduit 138 which is in turn con- 
nected with a pipe 1380 which connects with 
the intake ports of four vulves 1384, 138, 184" 
and 148'" adapted to control the vacuum sup- 
ply to the vacuum eups G38, 38'. A conduit 1388 
6O connects with the intake ports of a pair of vulves 
1386, 138G'. 
The valves 1384, 1384' are each provided with 
ports wihch are connected by means of the pipes 
1390, 1392, 1394 and 1396 with the interior of 
65 the hydraulic jacks 92, 92' on opposite sides of 
the piston (hot shown) thereof. 
A fluid return line from the valve fo the res- 
ervoir 138 is carried in the conduit 138 and 
the interconnecting conduit 14. 
70 The vulves 1384 are operated in such a man- 
ner as to alternately throw fluid under pressure 
from one side of the piston to the other and to 
permit the exhaust of the fluid from the low pres- 
sure side to the reservoir. The vulves 1384 are 
75 hydraulically operated to eut off the vacuum in 
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the jaeks 638 and 638'. This done through the 
closed system 1#08, which includes the conduits 
system i 410 and the servo-motor J 42.2. 
The servo-motor 1422 is actuated by a lston 
rod 1424 coeced with he ston of the 
rauiîc jae 12'6 cenneced  a valve I428 hav- 
g an oeratin rigger 1332 adated to be 
struc by lines 1047 and 2500 mounted on h 
ay head. 
e valve 1428 is a sring reurn e adated 
fo move the iston OE the jac 1426 by use of 
he high ree and return nes in conduis 
1448 .and 1380. 
Vacu cups 638, 638', 638", 638'" when an 
oncoming ick is .seated açainst any of the 
plungers 2292, 222', 2292". 222'", each !ung- 
er reacting agnst the fiuid in is c!esed 
1440, 1440', 1440", 1440',, only one of which 
the fluid in turn throwing the control valve 
1384'" of the jacks 692". 
Reference is now ruade  Figs. 19, 20, 21, 50, 53, 
54, and 55. Let if be assumed that brick bave 
been delivered to the dogs of the jacks 8 and 
are in position fo be rammed onto the spotter 
Nate. 
Hydrauc fld bas passed from the pump 
:: through the conduit , the pipe , the 
.main eut-off atve  Intermeate the ends 
OE the pipe  four branch pipes 6, 
$ and 6 are connected thereto, each of the 
]ast nam pipes heg proded with a pair of 
space cut-off valves 44, ', , 4', 
:4$., I" nd i4, ]'. Postioned inter- 
dïate each of the spaced val:vos is a branch 
conduit 1422, 1.4T4, i4T6 and 14.78. 
 pressure reef valve i489 is also connected 
with condt 1452. 
Each of he pipes 1456, 1459, 1460 and 1462 
are connected to a valve device indicated gen- 
erlty-b the reference numeral i48.2. This valve 
evïce contalns seven bas of valves, i484, i486, 
14, .1490, i.492, i494 and i496. Each of the 
bas of vslves is prov.ide wlth a reciprocating 
plunger, i498, i560, i502, i504, i506., i508, and 
iSiO. The: plungers are secured ai e of their 
ends to the cross arm 512 which is secured to 
 an shaft i5i4 having one end provided 
wh a gr 248 wh,ch meshes %-t.h pilion 
eyed to a veical shaf iSi. 
Since each ban of valves :s silar in con- 
srucion oy one will be descr[bed in etail, 
namely, i 484. 
eigh ransversely extening, saced, çarallel 
assages (0nly wo of which are shown) i52-0, 
t52. 
The valve casing in whch ihe luner reciro- 
ca  rovided with four rous oï int an 
oule paage only two grons in sho, 
'namely, inlet and outte ssaes 52'4. an 2, 
eset[vel, an 1528, 1530, rescve]y. s n 
from an inspection of Fig. 54, theoe inle an out- 
]et assages are oï vng confiration. The 
valve cang also carries four paoe of 
one air only bein[ shown. 
hle ïou reer jacs 5T8 are shown 
the oeration oï one wfll be escribe, 
ndersood ha the remaining ee ar alto 
cned with the alve i484. 
One side of he piston of jac 5T8. is connctd 
ro.h p i.536 a conuiç i3 wçh asa 
L34 whfle the oher side of he piton is con- 

nected through pipe 1638 and conduit  163T with 
passage 1532. 
The lncoming high pressure fluid in pipe 1462 
is connected with the passage 1528 While passage 
5 §26 is connected lhrough conduit 540 with the 
reservoh. 1368 through pipes 1542 and 1,406. The 
high pressure fluid is also connected through pipe 
i462 with passage i528 and the passage i§30 con- 
nects with the reservoir i368 through pipes i540', 
]0 i542, and i406.  
Each plunger is provided with two projecting 
pins i S44 and i546 adapted fo be slidably and 
rotatably mounted on a reduced portion i548 of 
the plunger. As seen in Fig. 54, the pins i544, 
]5 i546 are rigidly secured to an internally splined 
annular member i545. Each reduced portion 
i548 is splined ai opposite ends in order to re- 
ceive the splined annular memher i54:5 during a 
portion of the plunger travel. A collar i550 is 
20 superimposed over the reduced portion to pro- 
vent leakage. 
Cam elements iSSL i554, are mounted on each 
valve bank, the cam elements having transversely 
extending passages i556, i558 adapted fo receive 
5 the pins i544 and i546, respectively. The con- 
tour of the cams is such that so long as. the cams 
maintain tle pins in vertical position no fluid 
passes through the valves. However, whenever 
the pin is forced to rotate to either side of the 
0 vertical, the valve operates to permit .the.entrance 
or exhaust of the fluid from one end of the jack 
it is designed to control. The other sïde. of the 
Jack's piston receiving an opposite flow of fluid. 
Adjacent each end of the cam pates §52 and 
35 S54 are disposed a plurality of sprirg c]amps 
560, 56, 564', and 566 af each end of their 
path of travel. The clamps are designed, to en- 
gage the splined reduced portion of the ptunger 
with the splined annular member affixed to the 
«o pin. Cam passage  5-56 controlling the rotation of 
the valve plunger 49 on ifs travel to the left, 
whfle cam passage i55 will control the plunger 
43 on ifs travel to the right. 
The remaining six banks of valves are con- 
i5 structed in a similar manner. 
if wflt be understood that each of the four 
reamer jacks 58 are connected with a pair of pas- 
sages formed inthe valve body 158 as described, 
and each passage is controlled by a transverse 
50 passage extending through the plunger. 
The dog jacks 580 comprise servo-metors each 
side thereof being connected xvith opposite sides 
of the reamer jacks 58 through the conduits 604. 
The jacks 63!4, 634', 634",, and 634"' .(see Figs. 
:5 22 and 50) which cntrol the ota:tion a-nd lai- 
oral movement of the spotter caps 638, 638', 63.8" 
and 638'" are connectec in a similar manner 
withvalve bank i504 and i506 and are connected 
therewith through the conduits diameiricatly in- 
«]0 dicated by the reference numerals i568, iS]O, 
1,573, or 1574. 
The j.ck 60, elïecting the turning of he spot- 
ter plate 512 is connected with valve bank iS0O 
through the conduit i 
.; The batj/acls §28' are connected with the valve 
bank i SO8 through their pressure and retum con- 
dits i 52, 'as shown diagrammatically in Fig. 50. 
The gland control jack 9i4 is conrected with 
valve baoe i SiO through the valve i590 the con- 
,ç duit i592, valve i594, and conduit 
The morîr nozzle j.acks as seen in Fig. 57, i i 
and  i46 are provided with group i6Oi, bank and 
individual control values 1696, 1:608, I10, t612, 
and 16i4, /$i6, i6i8, and .i620. As seen "z Fig. 
75 51, pressure educing valves |622', 1,624,, I.S2,$ and 
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1628 are inserted in the high pressure lines 1472, 
1474, 1476, and 1478, respectively. The valves 
1598, 1600, 1602 and 1604 are three way valves 
and a description of the ïunction of one will be 
typical of the nature and function of the others. 
Valve | 596 connects by pipe line with valve  6  4 
and through a 2nd pipeline with valve 16116. The 
structure of the valve is such that one may, selec- 
tively, cause fluid fo pass to eithez" one of the 
valves or to both, as desired. 
The valves 606 and 64 are provided with 
fluidreturn pipes 1626 and 626 which are con- 
nected to the reservoir 866 through conduit 6S0. 
The valve 666 is connected through conduits 
1632, 1634, with a valve 1636. The valve 1636 is 
in turn connected to the opposite sides of the 
jacks 47 through conduuits hot shown. 
The valve 6 4 is connected through conduits 
636 and 640 with a similaz', oppositely disposed 
valve 1642 connected with jack I 146.  
Kinematic means illustrated diagrammatically 
by the broken line 1644 is provided ïor manually 
controlling as a group the valve bank 1606, 1608, 
1610, 1612, and the valve bank 1614, 1616, 168, 
and 1620. 
The mortar lines 1154 and 1156 are provided 
with jacks 1648, 16511 adapted fo selectively op- 
erate the gare valves I G52 and 1654 respectively, 
through the valves 1656, 1658, operated by han- 
dle members 1660 and 1662. The jack 1648 is 
connected with valve 1656 thr0ugh the conduits 
1664and 1666, and the jack valve 1649 while jack 
1650 is connected with valve 1656 through con- 
duits 1666 and 1670. The valves, inturn, are 
Connected with a fluid pressure source through 
conduits 1172,  I74, and 1450. A pressure reduc- 
ing valve 1176 is inserted between the line 1450 
and valves 1656 and 1658 fo reduce the line pres- 
sure before the fluid reaches valves 1656, 1656. 
The valves 1656, 1658 are provided with fluid 
return conduits 1678, 1680 which connect with 
pipes 1863 and 1865 which returns the fluid 
fo the reservoir 1366. 
The valves 1656, 1658 mentioned above com- 
prise but two of a series of manually operated 
valves. These valves are incorporated with 
valves 1684, 1666, 1668, 1690, 1692 and 1694 (see 
Figs. 57 and 62) in a valve bank referred to gen- 
erally by the numeral 1992. 
Fluid under pressure is connected with con- 
duits 169, 1698 (Figs. 59, 60, and 62) and exhaust 
conduits 1700, 1702, are connected with the 
reservoi- 1868. The conduits 1696, 1696, 1700, 
I ? 02 are provided with ports I ? 04, I ? 06, 1705, and 
I ? I 0, respectively, formed in the base plate I ? 12 
over which is super-posed a masking plate 1714 
provided with ports I ? 16 and I ? 18 fo which are 
connected flexible conduis 1720 and I722, re- 
spectively. 
 seen in g. 60, the ports 1704, I?06, 1708, 
I?I0 are arcuately shaped, and that branch 
conduis I724, I726, I728, and I730 connect a 
second set of arcuately shaped ports I?04', 1710', 
I?06' and 1708', respectively, with the inlet and 
ourlet conduits 1696, 1698, I?00, 1702. 
e masMng plate I?14 is adapted for more- 
ment over plate 1712 and beneath the guide 
shoders 172, I?4, formed inte'ally with the 
housing I?6. 
A manually operated handle 1738, having a 
substantially hollow interior is slidably mounted 
upon a piston I740. Between the upper end of 
the handle I?8 and the piston I740 is disposed 
a spring member 1742 tending fo constantly 
urge the hante away from the piston. 
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The base of the handle 1788 is provided with 
a flange 1744 adapted to contact the top of link- 
age operating pins 746, 748, 750 and 752. 
The piston 1740 is provided with a shank 754 
5 which is swiveled at 75 on the housing 786. 
The free end of the shank 754 is slotted at 756 
in order to receive a pin TG0 which extends 
transversely of a semi-spherically shaped ele- 
ment 702 which is slotted at 764, 764' to te- 
l0 ceive arms 1766, 76& Hence it is seen that as 
the masking plate 714 is moved laterally from 
the left to the right, the direction of the fluid 
in the pair of flexible pipes 726 and 721 wfll 
be reversed. The flexible pipes 1720, 1721, 1722 
15 and 1723 (see Fig. 69,) connect with the valve 
1692. The ourlet from the valve 692 comprises 
a plurality of pairs of pipes 950, 952, and 954, 
95 and 1958, 199 a.nd 162, 1864. The pair- of 
pipes 19, 1952 connect with the jack 1214 while 
20 the pair of conduits 19, 1956 connect with the 
jack -4'. The bottom pairs of lines 1858, 
100 connect with the jack 94 and the pair of 
conduits 1962, 1564connect with the jack 964'. 
Kinematic means 1762 connecting with the 
25 lever IG61 are provided in order to operate the 
valve 82. These kinematic means, 1782, are 
operated simultaneously with secondary kine- 
matic means 19 whereby the valve control 1694 
is operated simultaneously with the valve 1692. 
30 The valve 194 is superseded by the control 
valves 184, 8 end 8, each of wDAch is 
connected to the supply and return conduit 1863 
and 1450. As shown in Fig. 63, the valves 1684, 
1656, and 1688 are adapted to determine the di- 
35 rection of the flow of the fluid through the con- 
duits leading from the ourlet side of the valve 
bank 1694. As shown in Fig. 63, opm'ation of the 
_ pin 198 through kinematic means 1978 will re- 
verse the direction of the flow of the fluid 
40 through the conduit 92 and to the cham- 
ber 974. The operation of the pin 1976 will de- 
termine whether or hot the fluid is to be di- 
rected to the upper series of pipes such as the 
conduits I0, 1902, or the lower series of pipes 
5 1904, 1906. 
leferring once again to Fig. 62 of the draw- 
ings, the valves 1664 and 686 permit fluid to 
pass into the conduits 900 and 962 when the 
valve pin 97 is in the position shown in Fig. 63. 
50 The valve 1684 is operated through the kinematic 
means 78 which in turn is operated through the 
nib 1746 and by the handle membe" 76. If 
the pin  976 be moved to its left hand position as 
shown in. dotted lines, the fluid will be directed 
 to the lower pair of pipes, 906, 9114, and the di- 
rection of the flow of the fluid therethrough will 
be again determined by the position of the valve 
1684. 
The valve 1688 is controlled b the nibs 1750 
60 and 1752 which are connected through linkage 
mechanism 1882 and 1882'. The ourlet side of 
the valve 168 connects with the inlet of the valve 
1694 where the fluid is permitted to pass through 
the upper conduits 1864, 1806, or optionally, 
6 through the lower set of pipes 1668 and 1605. 
The valve 1666 is controlled by the kinematic 
means 1980 which connects with the nib 1746. 
The conduits from the ourlet ports of the valve 
1688, are connected, again, with the valve 1694 
ï0 which may be operated through the above-de- 
scribed means to permit the flow of fluid through 
the upper pair of conduits 1812 and 1814 or 
through the lower pair of conduits 1618 and 1815. 
With the arrangement just described, the up- 
 per series or pairs of pipes all connect fo jacks 
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mounted, fo the spreader while the lower pairs of 
conduits are connected with jacks, mounted in 
general upon the layer device. More specially, 
the upper pair of conduits 1980, 1982 are con- 
nected with the jack 1188, the conduits 1804 and 
1008 are connected with the jack 1192, and in a 
similar manner the conduits 1812 and I 914 are 
connected with the jack 1190. The lower series 
of pairs of pipes 1904, 1908 connect with the 6- 
way valve 1905 from whoeh the fluid is directed 
fo the glands 905 through the conduits 920, 928. 
The pair of conduits 1903, 1905 are connected 
with the gland jack 914 (see Fig. 52). And 
ñnally, the lower pair of conduits 1813 and 1915 
connect with a jack 1992 for operating an aux- 
iliary mortar blade to be described. 
The valve 1894' is also contro]led by the kine- 
matic mechanism 1792 and controls the direction 
of the flow of the fluid through the conduits 1994, 
1998. These conduits (see Fig. 57) connect with 
the hydraulic jack or servo-motor 1998 which is 
provided with the piston rod 1990. 
The entire valve bank and controls therefor 
referred to genera]ly by the reference character 
1992 is mounted on a casing or stand 1994. As 
shown in Figs. 57 and 65 the base plate 1996 of 
the control mechanism 1992 has rigidly secured 
thereto a depending shaft 1998. The casing 1994 
is rigidly secured to the supporting legs 2000. 
Thus, it is seen that the shaft 1998 and the base 
plate 1998 together with its associated mechanlsm 
may be rotated independently of the housing or 
casing 1994. 
To the base of the shaft 1998 is secured one 
member of a disclutch 2002 and 2004. The plate 
2002 of the disclutch is provided with a laterally 
projecting apertured portion 2006 which is adapt- 
ed to receive the toe of the L-shaped member 
2008. The other member, 2004, of the c]utch is 
provided with a depending c0]lar 2010 to which 
is pivotally mounted a lateral]y extending arm 
2012. A shaft 2014 connects the co]lar 2010 with 
the plate 2016 on which are pivota]ly secured the 
two laterally extending rods 2018 and 2020. The 
bevel gear 2022 is flxed]y secured to the base of 
the plate 2016 and is in coaxial alignment with 
the shafts 2014 and 1998. A second bevel gear 
2024 meshes with the gear 2022, the former being 
rigidly mounted on drive shaft 2026. 
As was mentioned above, the arm 2012 bas one 
of its ends pivota]]y connected with the collar 
201, The other end of the arm 2012 is pivotally 
connected with the free end of the piston rod 
1990. Intermediate the ends of the arm 2012 is 
provided a pivot point 2028 whereby the arm may 
be supported and pivoted on the support 2030. 
Intermediate that end of the arm 2012 which is 
connected with the collar 2010 and the pivot point 
2029 is also pivoted a link member 2032 which is 
adapted to engage the arm 2000 whereby opera- 
tion of the servo-motor 1999 wfll raise and lower 
the toe of the arm member 2009 in order to en- 
gage and disengage the same from the apertured 
boss 2005. The function of this particu]ar piece 
of apparatus will be described more in detail bec 
low. 
As will be seen from an inspection of Figs. 5i 
and 65 of the drawings, as the plate 2002 is ro- 
tated around its center point, the arm 2009 and 
its connecting arm 2034 will be moved ]ongi- 
tudinally. The arm 2034 bas secured to ifs free 
end a plate 2036 in which are mounted the ends 
of the flexible couplings 1450' and 1363'. The 
ends of the conduits 1450' and 1363' are adapted, 
upon lateral movement to the right, as shown in 

Fig. 57, to shift into alignment with ports 2038 
and 2040 which in turn are connected with the 
conduits 2042, 2044 which connect with oppo- 
site sides of the motor 1234 (see Fig. 37). 
5 should be noted that the hydrau]ic ]eads 1450' and 
1363' are divided as they approach the plate; lead 
1450' connecting with ports 2038 and 2040 and 
]ead 1363' dividing to ports 2039 and 2041. Thus 
movement of the top plate of the valve to the 
10 right will cause motor 1234 to drive its shaft 1262 
(see Fig. 37) in one direction whi]e movement to 
the left wi]l cause a reversa] of the shaft 1262. 
As was mentioned belote, the conduits 1913, 
1915 control the jack 1982. The jack 1982 (see 
15 Figs. 26 and 37) is mounted on a plate I 153' ïorm- 
ing a part of the assemb]y 1153. As shown in 
these figures, the jack 1982 is provided with pis- 
ton rods which extend latera]ly from each end 
thereof, the free ends of the piston rods being pro- 
20 vided with hook members 2044 and 2044', the 
hook portions being adapted to engage upon lat- 
eral movement of the piston rod the projebting 
arms 2046 and 2040' respectively. The project- 
ing arms 2046 and 2046' are formed integrally 
25 with the b]des 2048 and 2048' which are piv- 
otal]y mounted on the conduits 1154 and 1156. 
Each of these arms, as is seen in the drawings, is 
connected with a mortar supply through aper- 
tures 1155 and 1155' formed in the pivotal mourir. 
;0 The driving means for carrying out the func- 
tion of this machine wi]l be now described. 
Reference is ruade to Figs. 4 and ô in which 
genera] plan views of the driving mechanism are 
shown. The prime mover comprises a motor 366 
35 which is preferably of the electric type., the motor 
driving the shaft 390 by means of the belt con- 
nection 388. The shaft 390 is connected, in turn, 
by means of the belt 2060 with the shaft 2062 in 
order to drive the variable speed gearings 418 and 
40 420. The variable speed gear device 418 is con- 
nected with shafting 2063 (see Figs. 71 and 4) 
superimposed over the drive shaft 390 which 
cludes the c]utches 2064 and 2066 operab]e by the 
foot lever 2068 for driving the pinion 2070 in one 
45 direction or the other. The driving of the pinion 
2070 which meshes with the circular gear 332 
causes a rotation of the carriage body about its 
vertical axis. 
The variable speed gearing 420 is connected by 
means of the belts 2072 and 2074 with shafting 
392 for transmitting motion through the pinion 
394 to the whee]s of the brick ]aying device 334, 
334', 344", and 334'". Associated with the shaft 
392 are suitable clutches 2080, 2082 operab]e by 
55 the foot lever 2084 (see Figs. 6 and 71). 
An extension of the drive shaft 390 bas rigidly 
secured thereto a pinion 2086 which meshes with 
the pinion 2088 rigidly secured to one end of the 
shaft 2090, the other end of the shaft being pro- 
60 vided with a suitable clutch 2992 for connecting 
or disconnecting the pinion 2094 with the gear 
2096 which is rigidly secured on the shaft 2098. 
The shaft 2098 is slotted in the manner similar 
to the shaft 870 (see Fig. 13) and rotation thereof 
65 wfll produce an e]evation of the member 464 (see 
Fig. 4). The e]evation of this member is derived 
from the fact that the pinion 2100 mounted on 
the bracket 2102 meshes with the screw gear 2104 
 which is in turn rigidly motmted on the shaft 2106 
7o which bas secured to one of its ends the bevel gear 
2108 (see Fig. 4). The bevel gear 2108 in turn 
meshes with the bevel gear 2110 which is rigidly 
mounted on the shaft 2112, the opposite ends of 
which are provided with worm gearing 442 (see 
75 Fig. 18). 

5O 



2599552 

27 
A still furttzer extension of the main drive shaft 
290 is provided on its terminal end with the bevel 
gear 2  which is meshed with the comple- 
mentary bevel gear 2 6 rigidly secured to the 
input shaft 28 of planetary gearing 430 and 5 
the variable speed gearing 424. The output end 
of the variable speed gearing 4P-4 is provided with 
a drive shaft 2 26 on one end of which is mounted 
a clutch 222 for connecting and disconnecting 
therewith the bevel gear 878 that is in continu- 10 
ous engagement with the cooperating bevel gear 
866 as shown in Figs. 13 and 6. 
Theother end of the drive shaft 22 of the 
variable speed device 424 is connected by means 
of belt 224 with the shaït 22S. The shaft 226' 15 
has, rigidly secured thereto, the bevel gear 228 
which meshes with the horizontally disposed 
bevel gear 23 keyed to the shaft 23. (see 
Fig. 15). A suitable clutch 2 4 is interposed 
tween the shaft 226 and the shaft 22' whereby 20 
the latter may be driven at the will of the oper- 
ator. The shaft 232 carries the gear 2 38 which 
is adapted to mesh with the gear 235 (see Figs. 
4 and 15) mounted on the cross shaft 752 (see 
Fig. 9) for driving the belt 800. 25 
The drive shaft 212 carries a second drive belt 
2138 which is connected with a shaft 2146 on 
which is mounted a gear 242 meshing with the 
gear 2144 which is keyed to the vertical shaft 
1517 which carries with it a second gear 1515 30 
(see Figs. 53 and 54) adapted to mesh with bevel 
gear 2148 rigidly secured to the crank 2158. The 
crank 2156 operates to cause a reciprocation of 
the tJ-shaped member 152 (see Fig. 53) to which 
is secured the ends of the valve rods 145, |560, 35 
1502, 15O,, 1508, 158, and IlO (see Figs. 53 and 
54). Suitable clutching means 254 is provided 
for clutching and declutching the shaft 2125 with 
the belt 2138. 
The control of the p!anetary gearing 430 is 40 
derived through the laterally extending links or 
arms 2_08 and 2628 (see Figs. 6 and 57), the 
variation in the effective lengths of said arms 
being accomplished by turning the shaft 26 I. 
The other terminal end of the drive shaït 396 45 
is connected, directly, with the variable speed 
gearing 22 the output of which is connected 
through the belt 21 6 with the pump J 376. 
Intermediate the ends of the shaft 398 is pro- 
vided a bevel geaï 2 I Which is rigidly secured 50 
thereto and meshes with a cooperating gear 
rigidly secured to the cross shaft 2  2. The cross 
shaït 252 is in turn provided with a clutch- 
for controlling the rotation of the pinion 
adapted t0 mesh with the horizontal pinion 
(see Fig. 15), the pinion 258 being keyed to the 
shaft 278 and driving in its turn the pinion 
adapted to mesh with the gear 274 which is 
secured, fixedly, to the cross shaft 402 to provide 
extension of the spotter booms 47 through the 60 
gearing 458 and 78 and the gear racks 7 and 
48.$ (see Fig. 9). A clutch 278 is provided inter- 
mediate the gear between the gear 274 and the 
drive shaït 402 for selectively engaging and dis- 
engaging the latter from the driving means. 
The control for the variable speed gearing 424 
 is derived primarily through the hydraulic mech- 
anism 2 88 which is connected by means of the 
pinion 282 (see Fig. 6) with cooperating pinion 
2 84 connected to one end of the shaft 2828 (see 70 
Fig. 57). 
The variable speed gearing devices 41S, 420 are 
interconnected by means of cross shaft 2188, the 
shaft 2100 driving the belt 2188 which is adaPted 
fo drive the cross shaft 2186 interconnectingçwo 75 
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barrel cams 42, 428. Linkage mecnanism 2192 
and 194 is provided for synchronizing the rela- 
tive speeds of two variable gear devices 48, 420. 
It is a well known fact that brick from the same 
car load lot will vary some in length. Yet, it is 
desirable and necessary that the vertical joints 
in the wall be kept p!umb up to the face of the 
wall. It is also a well known fact that veY often 
a section of wall between, let us say, two window 
joints will have a measurement which does not 
work out even brick lengths. Yet, it is desirable 
and necessary to tighten up or loosen up the head 
(vertical) joints n order to cause these brick to 
work out even. Hence it is often necessary to 
"compensate" (tighten or losen the head joints) 
for this difference in brick lengths and lengths 
of walls. 
The present invention has for one of its ob- 
jects the provision of such means. It also be- 
cornes necessary in the laying of a brick wall to 
establish plumbing points. It is a further ob- 
ject of the present invention to provide such 
plumb means which wfll be referred to generally 
as the plumbing shoe and will bave the general 
numeral 2201. 
Referring now to Figs. 4, 6, 8, 6, 67, 68, 69, 
and 70, it is seen that the chassis of the laying de- 
vice 300 bas secured thereto an arm 228 which 
projects forwardly of the machine parallel with 
the line of travel thereoï. The arm 226 bas rigid- 
ly secured thereto and depending therefrom a 
servomotor 2284 which is provided with a piston 
rod 2202, the lower end of which carries a shoe 
2288 having a cam shaped toe surface. The upper 
end of the cylinder or servo-motor 2264 is con- 
nected by means of a conduit 2205 with an indi- 
cating device generally indicated by the reference 
numeral 2218. The nature and function of the 
indicating device will be described below. 
The compensating mechanism referred to gen- 
erally by the numeral 2211 comprises an 
arm 2212 Which is also mounted on the base of 
the brick laying device 390, the arm 2212 also 
projecting forwardly of the machine and parallel 
with the line of travel thereof. The outer end 
of the arm 22J2 is provided with a depending 
arm 22J4 which is bifurcated at its lower end 
forming the arms 22J6 and 2218. Adjacent the 
rear end of the arm 222 is disposed a servo- 
motor 2220. The extreme rear end of the arm 
222 is mounted for rotation in a bracket 2222. 
The bracket 2222 ïs provided with a ïrictional 
bearing (not shown) which is of such type as 
to permit the arm 222 to be retained in any 
position in which it may be rotated therein. 
Reference is ruade at this Peint to Figs. 4, 6, 8, 
66, 67, 68, and 69 in which is shown the operating 
means for the devices jut described. In Fig. 67 
it is seen that a gage strip, generally indicated by 
the reference numeral 2224 is provided, the same 
extending parallel to one of the raff members, 
364. The gage strip 2224 carries a plurality 
of spaced upwardly projecting substantially hol- 
low bosses 2225 and a plurality of scales. As 
seen in Fig. 69, the first scale 2228 is divided into 
linear feet. The second scale 2230 is a fixed scale 
indicating brick bond. The third scale 2232 
is a siding brick bond scale. 
Associated with one side of the gage strip 2224 
is provided a substantially tJ-shaped channel 
member 2234 which is p_rovided with a pair of 
arms 2235 which extend laterally from one of the 
arms of the tJ-shaped memb_er 2234 and are so 
spaced as to permit insertion at p_redetermined 
intervals in the hollow bosses 2225. As is seen 
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in Fig. 67, the sides of the member 2234 taper 
inwardly and provide a wedge-shaped surface 
which is adapted to cooperate with the outer sur- 
faces of the wedge member 2233. Th wedge 
2238 is inernally threaded in order to receive a 
set screw 2240. A cam member 2242 is provided, 
the cam being apertured to permit the entry 
therethrough of the set screw 2240 and projects 
at its upper end to a point above the plane of the 
lowest point on the cam surface of the toe 2200. 
Associated with the other side of the gage strip, 
and at certain predetermined points is provided 
a device for cooperation with the compensating 
mechanism reïerred to above. The compensat- 
ing mechanism described above is adapted to 
cooperate with a "compensator set lever" indi- 
cated generally by the reference numeral 2244. 
This mechanism comprises a base 2243 from 
which depend a plurality of lugs 224G adapted 
tobe inserted in the upwardly projecting bosses 
222G ata certain predetermined point on the gage 
strip. The base 2243 carries with ita horizon- 
tally extending strip member 2250 which is pro- 
vided on each end thereof wit.h an arcuately 
shaped surface 2252, the latter being serrated 
af regular intervals representing degree$. A 
lever indicated generally by the reference nu- 
meral 2254 is provided with a pair of upstand- 
ing parallel shoulders 2256. Intermediate the 
ends of the lever 2254, the same is provided with 
a pivot pin 2258 which is engaged at its lower 
end by the plate 2250 to which 
cured. A set ratchet pin 2260 is spring mounted 
in one end of the arrn 2254, the ratchet being 
adapted to cooperate with the serrated ends 2252 
at any desired point thereon. 
From the above discussion, the operation of 
the compensating and plumbing devices is be- 
lieved.to be apparent. As the brick laying chassis 
moves forwardly or reverse and the toe 2200 is 
brought into engagement with the upper end 
portion of the cam 2242, the toe 2200 together 
with piston rod 2202 are eleated thereby caus- 
ing a fiow of fiuid through the conduit 2206 
which is refiected in the indicating device 2210 
in the manner yet to be described. Similarly, 
the "compensating set lever" 2244 having been 
set ata predetermined point along the gage 
strip and the-angle of the arm 2254 having been 
also pre-set, one of the two arms 221G or 2218 
will engage one of the side surfaces 225G of the 
member 2254 thereby producing a rotation of 
the shaft 2212 which in turn operates the servo- 
motor 2220 to cause an indication on the meter 
Peference is now ruade to Fig. 70 which dis- 
closes the above referred to indicating device 
221G. As is seen from the drawing, the indi- 
cating device is provided with four concentrically 
spaced scales 2262, 2264, 2266, and 2263, respec- 
tively. A fifth scale 2270 extends vertically 
across the face of the dial. Cooperating with 
the dial face 2262 is a double-ended indicating 
arrow 2272, 2272'. 1Viechanical means of any 
desirable type, indicated generally by the refer- 
ence numeral 2274 (see Fig. 6) are employed for 
connecting the indicating arrns 2272 in such a 
manner as to indicate the distance travelled for- 
wardly or rearwardly by the layer carriage. 
Dial face 2264 is provided with cooperating 
double-ended dial hand 2276, 2276'. This dial 
land is connected through appropriate mechani- 
cal linkages 2273 shown diagrammatically in Fig. 
6, with the layer head 804 and is adapted to dis- 
. Close to the operator the exact arcuate position 
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of the layer head. The third scale, 22;ïG, is pro- 
vided with indicating arrow 2280 which is op- 
erated by a take off 2281  from the hydraulic 
line running between the valve plunger 
5 and the gland jack 914. The arrow 2280 indi- 
cates the arcuate position of the ourlet port of 
the gland. The inner scale 2, is provided with 
an indicator. 202 having a p!urality of arms, 
each arrn being spaced frorn its adjacent arm. 
10 The arms 282 are connected through appropriate 
servo-motors and conduits 227 with the conduit 
2206 which is in turn connected with the servo- 
rnotor 20,. The operation of the servo-rnotors 
is such that when the plumb shoe 22G0 is elevated, 
15 the servo-rnotors cause a declutching of the dial 
hands 2252 (which norrnally rotate with the dial 
hands 2272 and 2276) to indicate to the operator 
that a plumb point bas been reahed. The verti- 
cally extending scald 2270 is provided with a ver- 
20 tically movable cooperating indicating arm 2234. 
ïhe position of this arrn 2284 is substantially, 
when in normal position, interrnediate the two 
ends of the face of the scale .27. PIowever, 
through suitable hydraulic rneans, the arm 2204 
25 is varied from its normal position to points above 
or below the normal position upon rotary move- 
rnent of the shaft 2212 caused by the engagement 
of the bifurcated arrns 210, and 226 with the 
sides 226 of the element 224. The hydraulic 
30 connections between the srvo-motor 2220 and 
the indicating device 22 0 is indicated diagram- 
rnatically at 2206 in Fig 6. 
The cornpensating and plumbing rnechanisms 
which have been described above in consider- 
35 able detail were designed in order to afford the 
operator means for determining what actions or 
sequence of actions must be brought about in 
order to effect a proper laying of brick. While 
these devices bave been described as being sub- 
40 ject to manual control and re!lance by the op- 
erator upon that which is indicated by the dials 
for performing certain given functions, still it 
will be understood that automatic rneans can be 
substituted for these rneans of the plumbing and 
45 cornpensating means obviating the necessity for 
continuous manual operating means. 
Having described this invention in considerable 
detail, the operation of the mechanisms will be 
described. 
0 The brick feeder belt 00 rides af one of its 
end over the idler pulley 326 while the motivat- 
ing power therefor is taken frorn the Shaft 232 
(see Figs. 20, 25) and the gear 2136 which is con- 
nected to the main prirne mover of the brick lay- 
5 ing device 360. 
The brick after passing out from beneath the 
he!per belt 703 more foïwardly to th left, as 
seen in Fig. 9, where they are deposited on the 
inclined slide 2233 which is provided wïth a plu- 
0 rality of longitudinally extending vanes 2200 
, which are mounted thereon for controlling 
justable transverse movement of brick across the 
upper face of the slide 2283. Brick deposited 
upon the slide 228 are conveyed downwardly 
5 under the force of gravity toward the rollers 
and more laterally toward the left over these roll- 
ets. The foremost brick is then brought into 
contact with the rollers 570 and are fed between 
the flexible guide strips 606(see Fi2s. 19 and 
0 21). The brick, having now corne to test on 
the rollers 570 are also superimposed over the 
dog jacks 500. The dog jacks 80 and their 
sociated rammer jacks 573 are operated, 
draulically, through the valve 40 (see Fig. 54). 
7 At the moment of the operation of these two 
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jacks, the dog of the jack 580 is rotated to a 
position below the under surface of the brick 
and, simultaneously therewith, the rammer jack 
58 ïcrces piston rcd 8 and ifs abutting ele- 
ment 598 laterally tcward the right as seen in 
Fig. 20 whereby the pulleys 4 and 598 are fo- 
tated in a counterc!ockwise direction to produce 
a lateral movement to the left of the rammer 
 which carries the abutment element $. 
The abuttinEE element 698 engages the rear end 10 
surface of the brick positioned immediately in 
front thereof and, forces that brick laterlly to 
the left upon the "spotter plate" 572 and over 
one of the spotter cups 6. Each brick is posi- 
tioned a its raid-point over one of the spotter 
cups 3, the position thereof being governed and 
determined by means of stops 2292, 2252', 2292", 
and '" rigidly secured to the cross arm 
and arms G and $. The stops 2 serve a 
dual purpose in that while their jackets 
rigidly secured to the arms ,  and , the 
pistons thereof are s!idably mounted therein by 
the inward movement thereof with respect fo 
the arms , $, and G will each and indi- 
vidually produce hydraulic operation oï the 
valves 14, 1384', 13" and 38'" shown dia- 
grammatically in Fig. 22 (see also Fig. 20) to 
cause a vacuum condition fo exist between each 
brick individually and its respective vcuum cup 
38, 638', ç38" or '". 30 
Reïerrig fo Figs. 9, 1, and lï o the draw- 
igs, mechanism ïor insertig bats bas bee dis- 
closed.  ccordance wih certain well estab- 
lished prcices in brick lying,  ïrequeLiy be- 
cornes necessary fo isert a bat t a give point. 
A bat belt g is momted o rollers 4, 498' 
rigidly secureà fo a ïrame member 490 slidably 
moed o he track elemes 501 ad 501' 
aLtached fo the side elemeLs 48 ad 
the spoter boom 46. e ïrame 49,  ortier 40 
to load brick o th bal belL, is retracted by 
eagig the biïurcted member ]0 wiLh he 
shaït 50 (see Fig. 1) unfl the rame 
moved fo a positio adjacent the free ed 
he Divoeà slide 22. The slide i this --45 
sçnce hs been eleved by mes o show, 
whereby brick hich are ïed ïçom the coveyoç 
belt SG0 fo Lhe sl$àe are ermiLed fo move ïrom 
çhe slide 2288 to a position on the bt belt 
ter the bt boit has ben loadd, it is moved 50 
ouçwardly to its proper posiçion and the ]ide 
2285 is lowerd to ifs normal opertin position. 
Adjacent the outer end of the bat belt is disposed 
a plura!ity of. rotatabie suction cups 52= 
Fis. 6 and lï) each of which are adapted fo 
receive one of the bats ' lo«ded on the bat belt 
49. Af the desired interval, the shaft 52 car- 
ïyin the bat ' eoured fo the vacuum cup 
is rotated theïeby depositin bat 1' to the 
siçion 1" as shown in Fis. 6 and lï in çhe lower - 60 
mosç position on the fo]lors 510 and in position 
above the do jacks-$. Rotait movement is 
imparçed ço çhe vacuum cup 22 throuh the 
sysçem shown n Fi. lï. IydroEulic moçor 528 
is operated through the valve 53 (Fig. 54). 65 
In the discussion immediate!y precedg, it will 
be derstood that the operator oï this brick 
laying device has first energized the electric motor 
366 from any desirable source of electric current. 
It is also assumed that it is understood that upon 
the energization of the electric motor 366 the 
drive shaft 350 has been caused to rotate and 
throh ifs associated clutches nd interconnect- 
g shafts the crank 2150 has been caused to 
rotate causing the reciprocation of the valve 

plungers 1498, 1500, 1502, 1504, 1506, 1508, and 
1510 (see Fig. 53). If will also be understood 
that in all instances where vacuum is required 
the vacuum means are connected to the common 
source of vacuum 3°. 
As described above, the brick bave now been 
brought into position above the spotter cups and 
are ready to be picked therefrom by the layer 
head arms. 
leïerence is ruade to Figs. 26 and 4 of the draw- 
ings which disclose the structure of the layer 
head in considerable detail. 
The shaft 666 is geared to the electric motor 
366, a manually operated clutch 000 being pro- 
vided for effecting a coupling between the shaft 
and the motor. Engagement of the clutch caus- 
ing a rotation of the shaft 668 will produce a ro- 
tary movement of the layer head 64. One of the 
arms 94, consequently, approaches a position 
directly above the brick which have been brought 
te the spotter plate 572. As the layer arm ap- 
proaches this position the segment jack 64 is 
automatically operated to withdraw the shaït 
thereby producing a downward movement of that 
portion oï the annular track 50 immediately 
adjacent the outer end of the arcuately shaped 
shaït 9§4. As the arm ]4 approaches the pick 
position, the member I000 rides downwardly in 
the track | 00 thereby permitting the arm 9 to 
be lowered while still maintaining a horizonta.1 
position. Simultaneously with this action, the 
jack 64' has been operated in such a manner as 
fo extend its piston rod thereby causing an eleva- 
tion of the ring track 950 on the side opposite fo 
the spotter. This, of course, will result in an ele- 
vation of the oppositelY disposed arm 94. In 
elevating and depressing the two arms, it will be 
seen that the laying and picking arms are main- 
tained, constantly, in substantially parallel 
planes. 
As was described above, as the picking arm 
.approaches its pick position, a trigger member 
104' is brought into engagement with a trip 
member 050 causing an operation of the servo- 
motor 1044 whereby the vacuum cups on the pick 
arm are connected directly with the source of 
vacuum. Simultaneously, with the creation of 
the vacuum condition in the cups 984, a trip 
engages a trigger 1880 mounted on the member 
|880 (see Fig. 19) which operates the hydraulic 
linkage connected with the valve 1408 fo .cut off 
the vacuum from the vacuum cups 638. As the 
pick arm continues its rotation, the element 
rides upwardly in the track 120o while still main- 
taining a substantially horizontal position. The 
rotation continues until the brick are brought to 
a point approaching the lay position. 
At this point, the member |°06 again rides 
downwardly in the track I00' -and as the arm 
reaches ifs actual lay position, the trigger 
tripped by means of the abutment 149 thereby 
destroying the vacuum condition which originally 
maintained and permits the brick to be properly 
positioned on the wall being built. It wfll be rec- 
ognized, of course, that as the arm 014 approaches 
its lay position, the corresponding oppositely dis- 
posed arm will again be brought into ifs pick posi- 
tion. The cycle is continued so long as the shaft 
888 remains clutched fo the main drive shaft 
Referring now more particularly to the opera- 
tion of the laying arm and as was noted above, 
the trigger 1(}4' actuates jack 1044 to cause the 
rod 104 to close valve 118 to the vacuum in 
chamber 68 and to open the valve 114 fo atmos- 
pheric pressure which further aids in releasing 
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the brick from the hold of the vacuum cup. If 
the cup 984 has reached the lay station without 
being engaged in carrying a brick from the supply 
station, the valve 1068 will have been held in ifs 
valve seat 1060; however, the inrush of air upon 
the closing of valve 10 I$ and the opening of valve 
1014 will knock valve 1068 te its open position at 
1'068'. The masking plate 996 bas by now closed 
the port 990, the spring 1008 (see Fig. 29) bas re- 
leased stem 1012 and spring 1020 bas forced 10 
valve 1014 to its closed position at 1022. A co- 
operating and somewhat similar spider at valve 
10 I$ has opened valve 1018 permitting vacuum to 
build up in arm 974. As cup 084 approaches ifs 
pick position, valve 1068 remains held clown by 15 
spring 1069. At this instant of "pick," jack 1044 
is actuated as described above, causing rod 1004 
to return to the right as seen in Fig. 26. Thus 
opening port 090 without, however, affecting the 
position of either valve 1015 or 1014. If a brick 20 
has been set up on the cup 688 the pick action of 
the arm 974 causes a seal between the brick and 
rim 1056. Af this instant the port 990 is opened 
as described above and vacuum condition inside 
the arm and atmospheric pressure outside the 
cup gives control of the brick to the arm 974. The 
vacuum condition extends through port 900 and 
operdngs 1064 to the upper face of the brick, and 
as well to the under side of the valve 1068, thus 
neutralizing the upward pull of the vacuum con- 0 
dition within the arm 974 on the valve 1068. This 
upward pull is further neutralized by the con- 
tinuing moderate pressure downward from the 
spring 1069. 
It will be readily seen from a reference to Fig. 35 
15 that the actual picking and lay positions are 
displaced from each other to an extent greater 
or lesser than a straight line angle. The lay posi- 
tion is normally maintained at 90 ° flore the line 
of the boom while the center point of the spotter 
plate is displaced approximately 80 °. 
In ortier fo lift the arms 994 as during the 
temporary discontinuance of one set of arms, 
itis necessary to observe that the jacks 1104 are 
operated in one case te retract the piston rod 45 
whfle in the other case the piston rod is extended. 
The operation of the servo motors 1104, 1104' is 
derived from the valves 1686 and 1684 which is 
operated by means of the hand.le member 1758 
in its action against eitheï the nib 1750 or 1752 5O 
(see Figs. 50, 57 and 58). As is seen in Fig. ,6, 
the retraction of the piston rod 1102 wfll cause, 
after a short movement thereof, an engagement 
of the member 1114 with the free end of the arm 
1106 and in the course of such engagement wfll 5,5 
remove the recess portion 1110 ïrom the upstand- 
ing projection II 12 ïormed integra]ly with the 
member 96.8. The disengagement of these two 
members frees the arm 074 for rotary movement 
around its pivot point 970 (see Fig. 25). 60 
Durg the rime that the head 894 has been 
rotated various gland (referred to generally as 
by the numeral 905) positions bave been effected. 
During the course of the rotation of the head, 
the housing 968 is always provided with a pres- 65 
sure less than. atrnospheric pressure. This 
fords a constant source of vacuum aval]able te 
the layer arm 974 in any position the arm may 
achieve through ifs rotation of 360 °. To effect 
such a condition the conduit 1054 is connected 
directly to the apertured boss 2510 formed on 
the housing 068 as shown in Fig. 26. 
Referring to Figs. 26, 58, 62, 38, 39, 40, 52, te 
effect a manual operation'of the acks 1030, 1034 
to set up the arrangement of vacuum cups on 
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the layer arm that will correspond with the pat- 
tern of brick to be picked up from the spotter 
plate, the operator moves the ha.ndle 1758 
into contact with the nib 1750 or 1752 which 
ali, gns the gland ports 016 and 917 with the ports 
1051 and 1058. The alignment of these ports is 
derived through the operation of the servo motor 
914 which causes a reciprocation of the gear rack 
012 which is, as described above, in engagement 
with the gear 910 formed on the base of the shell 
906 (see Fig.32). 
When the ports 916 and 917 bave been brought 
into alignment with their cooperating ports 1051 
and J08, the valve 1684 is operated through 
movement of the handle 1788 into engagement 
with the nib 174. The operation oî this handle 
member causes fluid to be passed through the 
conduits 1904, 1906. 
In all the movements of the handle member 
1788 as described above, if will be understeod 
that the position of the masking plate 1714 bas 
remained unchanged. The reciprocating action 
of the telescoping parts 1740, 1788, together with 
the swivel action and lost motion connection of 
the shaft 1754 with respect to masking plate 
1714 permit the handle 1788 to effect lateral 
movements independently of any movement of 
the masking plate 1714. 
If is seen from a study of the action of the 
gear rack 9 2 and its associated shell member 
910 that the operation of the servo motor 914 
will permit the glands referred to above to be 
brought into alignment at any desired point 
whereby the operator may effecfi the action of 
any of the servo motors mounted on the head 
894. 
The above discussion has set forth a method 
for operating this device manually. The saine 
operation may be accomplished automatically 
through the.operation of the crank member 2150 
(Fig. 55) and its associated valve 1496 (see Fig. 
53). The details of the operation of this auto- 
matic valve structure are shown more clearly in 
Fig. 5, wherein valve 1496 bas been shown dia- 
grammatically as comprising three va]ves, 1496, 
1496' and 149.6". As the plunger 1510 is recipro- 
cated in synchronization with the other pistens 
connected with te crank 2150, fluid under pres- 
sure is admitted alternately to line 1596 and 1595 
to the control valve 1594 and thence to the oppo- 
site sides of the piston mounted in the servo 
moter 914. The contro] valve 1594 being manu- 
ally operated, may supersede the operation of 
the automatic .control. 
The piston 1510 also controls, automatically, 
the introduction of fluid to the gland 905 (Fig. 
.7) by means of the operation of the valve 1496'. 
The fluid is transmitted therefrom through the 
conduits 1906, 1908 to the gland 905. It will be 
seen from Fig. 5, that the manually controlled 
valve 1905 is a]so provided for superseding the 
action of the automatic control of the admission 
of fluid to the gland 905. 
It will be noted that pressure reduction valves 
1907, and 1597 bave been inserted in the supply 
lines 1906 and 1908 and 1595 and 1596 respec- 
tively. 
The vacuum control on the arm 974 is de- 
rived through the action-of the servo moters 
1044, 1044', both of which are activated through 
the valve 1045 (see Figs. ,6 and 53). The valve 
1045 is, as was described above, operated by the 
tripping of the arm 1047. Hydraulic fluid ïor 
operating the jacks 1044 and 1044' ïs derived 
through conduits 1046, 1048 which are connected 
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with the ports 01 and G3 in the layer head 
994. 
Further details of the brick laying operation 
Will now be discussed. 
As the brick has been rotated from the pick 
position to the laying position, the 'mortar spread- 
ing device will have spread a layer of mortar on 
the wall. This is accomplished by operating the 
kinematic mechanisms indicated by the reference 
flumerals t4 (see Fig. 52) and 5 which op- 
erate the valves tg, t5, tt, and tgt-, in 
such a manner as to cause a retraction of the 
telescopic mortar spreading nozz!es t t4. As 
was dlescribed above, ïeference bei:eg ruade to 
Figs. 46 and 49, the connection between the pis- 
ton t t48 operates thïough the spring tension 
member t354 to permit a slight play between 
the piston t t4$ and the nozzle Connecting lug 
t t49. The travel of the nozzle proper t t4 being 
limited, by the supporting bracket t t SI, to the 
distfi between the end Of the grouter arm t t2 
nd tke stop lug t tt adjacent to the base of 
the grouter arïn. Hence, it wfllbe seen that after 
the Settïng of the nozzle in the desired position, 
thë lost mOtion virtue of spring t]4 enables pis- 
toh 4'8 by further retraction and through pin 
 to ëxert influence on the valve  8 to open 
if for spreading operations, or, by limiting the 
ation oî piston I48 to nozzle set only, to per- 
Yr/it thWvalve to remain closed, but subject to 
Oliening by the trigger H8, for head joint pur- 
pbges, aswill be deScribed belw. 
As Was described above, the mortar nozzles are 
oiflëced with a suitable source of mortar sup- 
Ply uder pessure. 
The mortar nozzles, having been thus opéned 
aïid nïortr ádmitted to them, thru valves, 82 
arid 4, spread a layer of mortar on the top 
sifrface 0f the brick already in position on 'he 
wàll. 
The brick, liaving been brought into laying po- 
siti0i, engages against the rotatable member or 
bearing ]2 of the mortar nozzle trigger mech- 
anism. By engaging against the terminal of the 
ti¢!gger HG, the rack 842 causes gear 340 fo 
rdtatë and thus a spurt of (reference is now 
mde to Fig. 45), mortar under pressure is ex- 
rudel through the valve t t8 between the brick 
Iidduring a previous brick laying operation and 
the bick now being laid. At the instant the 
brick ïs brought into its proper position upon the 
Wail the Vacuum in the arms 94 is cut off 
trough the trigger mechanism described above 
and the brick laying arm s then ready o be ro- 
ttëd into its pick position. The operati0ns thus 
ïar dèscribed are periodically repeated with each 
/ ottion or reciprocation of the brick laying 
head. 
A illustratd in Fig. 51 and Fig. 3, the mortar 
i0.zlès re arranged in banks. It wfll be under- 
S.tbod that the operation of the kinematic means 
644 applies to one bank of nozzles when the 
machine is travelling in a given direction, where- 
as, a simflar operation wfll be given 'to the mot- 
far spreading nozzles in thé oppositely disposed 
bank, when a reversal 0f direction of travel c  
curs. 
oEt wiil be understood that Fig. 3 illustrates 1he 
r/ornal operating position oï the various mortar 
n0zzles when carnage is traveling to the right. 
tI«wever, the relative rrangement of each oï the 
nozzles may be varied in accordance with the type 
of Work to be perïormed. 
These variations in the arrangement snd dis- 
pOti0n oï the mortar nozzles |4 and theirwe- 

spective and synchr0nized mechanisms are a6- 
complished through the operation of keys 645. 
Key 2920 for example Will, when extended, cause 
(a) alve 498' to more spotter cfp G38' to-the 
5 left, (b) valves  8 and 8 8 to arrange mortar 
nozzles  44' and  44" in their intermediate po- 
sition to reCeiVe the header brick, (c) jack OSO 
t0 rtate the layer arms 924 cups some 120 ° in 
their respective position for picking this particu- 
20 far lieader arrangement. IIowever, when key 
299 for example, is retracted (as wfll be de- 
scribed in greater detail below) the following 
m0vements 0ccur: (d) valve gG' causes spotter 
cup G38 fo more to the right,. (e) valves 8 
] aad 84 align nozzles 44 and 44' respective- 
ly in their intermediate or header position and 
() layer arm cups fo reverse rotation to accom- 
fliödate a pick Up of the new header arrangë- 
ment. 
o By virtue of the operation of the hydraul!c sys- 
tem ïllustrated diagrammatically in Fig. 52, the 
servo-motor 1034 may be operated to cause a ro- 
tation of the sleeve 982 about its longitudinal 
axis in order fo achieve the bonds knoWn as "row- 
fi5 locks" or "soldiers." 
As was stated above, it is one of the objects of 
this invention to provide means for compensat- 
ing for the discrepancies in the lengths of the 
brick with respect to the length of a wall to be 
30-laid. Such discrepancies are overcome in part 
through the insertion of more or fesser volumes 
-of mortar between the brick which bas been laid 
and the brick to be laid, and in particular, by, in 
the case of lng bricks, decreasing the rotation of 
35 the layer head (and all its associated and syn- 
chronized mechanisms) with respect to the timed 
travel of the layer carriage along the wall. 
BY eference to the compensating dial 220 
(see Figs. 0 and 59) the operator may, at wfll, 
40 through the öp-eation of th-e control , and 
i662 cause valves 2, and 54 to vary the 
amout of mortar to be supplied to the head 
.joint, and/or to vary the amount of mortar being 
spread on the wall. 
From the above description it becomes appar- 
ent that the mortar spreading device may be op- 
eratèd êithC en bank or the nozzles of each bank 
maY be boken down into the operation of.pairs 
of nozzles. It is also deemed apparent that each 
pir of 6ppositely disposed niortar nozzles may 
Se 6iera.tel independent Of the remaining nozzle 
elmehs. This iast-named operation is achieved 
through the operation oÏ valises 88' and 88 
55 arfdïs illuSfated in Figs. 51 -and 52. 
-If ill Ms0 be observed thatthrough the opea- 
tion 0 the elëment 992 and m0re.sPecifically the 
hanlle-merhber 3'8 into -contact with the nib 
46, the Valve i84 is operàted fo cause fluido 
c.9 flow though the pipes 19O, 902 into the corre- 
sponling .servo-motors  88 whereby one of the 
banks Of valves-may be pivotel dovnwardly out 
of the plane of the arms of he-mortar spreadhg 
device proper. This operation is particularly 
(i5 useful in the building of piers and jams. Simi- 
larlY nib 48 operates valve G88 to cause jack 
 |98 fo move its associate .bank of nozzles. 
The laterally projecting arms 2} and 22 
tgëther wih the associated mortar'nozzle banks 
70 may.be elevated into a plane substantially pe r- 
pendicular to the iormal Working plane through 
the operation of 'the-craiik lever   84 by means of 
the Servomotor |92. The servo-motor |92 is 
Cntrolled through the valve 888 which is in turn 
7operated by the handle inember |8 which is 
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brought into contact with the nib 1750 and/or 
1752. 
While the sequence of operations.described 
immediately above continue throughout the lay- 
ing of a single course of brick along a wall or 
piece of wall, it will be understood that the di- 
rection of travel of the apparatus described can 
be reversed and the brick laying mechanism 
and the brick delivery unit may be elevated in 
the manner described whereby a second course 
of bricks may be superimposed over the course 
jnst laid and if desired the direction of the 
chine reversed in carrying out these functions. 
In the foregoing, reference bas been made in 
the manner in which bats are fed to the spotter 
plate. In laying a bat, one of the keys 1645 is 
operated in such a mariner as to-cause a flow 
of fluid through the valve 1494. The operation 
of this valve in turn produces the ejection of 
the bat into its proper place for movement to 
the spotter plate. 
Reference is now ruade to Fig. 1 for corner 
construction. An optional operation of the de- 
vice is as follows. The movement of the brick 
laying carriage along the track may be sub- 
jected to the control of barrel cam 420 of the 
variable speed transmission gearing 420. The 
barrel cam is synchronized with the bam'el cam 
426 which controls through suitable clutching 
the rotation of the layer body 320. The layer 
boom 037 and the spotter boom 407 are adapted 
tobe moved to their extended position and 
maintained therein through the sequence of 
operations tobe described. In this position the 
device is operated normally for two and three 
courses of brick, laid on the wall 12. At the 
termination of this operation, the wall 12' will 
be built by causing the barrel caans 420 and 420 
to control the machine in synchronization 
whereby the spotter and layer booms are caused 
to rotate about the vertical axis of the layer 
device 328. At the saine rime, the device is 
caused to reciprocate on the tracks. 
" The direction of movement of the brick lay- 
ing carriage may be changed whereby the device 
may be ruade to travel over tracks 364'. This is 
brought about by operating the handle member 
367, (see Fig. ïl) whereby the gear 302 is moved 
into engagement with the gear teeth 360 (see 
Fig. ï4) causing the shoe 330 to rotate the 
wheels 334, 334', 334", 334'" 90 » to their new 
position. 
The motor 36 of the brick delivery urïit is 
synchronized with the electric motor 306 of the 
brick laying device through the electrical circuit 
illustrated diagrammatically by the reference 
numeral 2904 (see Fig. 2). 
Synchronization is also maintained between 
the feeder system of the brick delivery unit and 
 the laying head. This synchronization is ac- 
complished by a closed hydraulic system shown 
diagrammatically in Fig. 1 by the reference 
numerals 2600. The movement of the handle 
member 1738 which governs the speed of the 
laying head through the shaft 202.6 at the vari- 
able gear control 2180 operates in such a man- 
ner as to synchronize the associated variable 
speed mechanisms of the brick laying unit. 
The spreader device is connected with the 
source of mortar supplythrough the conduit 2602 
and the vacuum for the layer system is derived 
through the conduit 2604 (see Fig. 1). 
The individual wythes or longitudinal rows in 
a 'single course of brick are respectively con- 
trolled by a series of keys denoted generally af 
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1645 and more specifically bF #2920, 2920', 
2920", 2920"'; these keys each are capable of 
several different movements for correspondingly 
varying the brick in wythes. 
5 In the first instance any of the keys may be 
depressed to cut out the wythe associated there- 
with so that from I-4 wythes of brick may be 
layed. Ordinarfly when the machine is at res 
all four keys are depressed then as the machine 
l0 is brought into operation the keys are raised 
from depressed to horizontal positions.. To re- 
vert momentarily, when a key is depressed to 
cut out a wythe, the rammer for that wythe is 
deprived of its operating fluid so that the cut- 
15 ring out of a wythe is accomplished, by damming 
the source of brick to the particular spotter cup 
associated with that wythe. 
A second function of keys 1645 is to vary the 
bond by setting the machine so that certain 
20 brick will be laid as headers instead of stretchers. 
Figs. 4 and 56 illnstrate a standard stretcher 
bond, such as that used for the first four courses, 
of the wall as shown in Fig. 8. Fig. 56C' shows 
brick arranged to form a full header bond as 
25 used in the sixth course in Fig. 8. In a typical 
four wythe wall as illustrated in Fig. 8, the fifth 
and seventh courses are formed by the bond 
lustrated in Fig. 56B. 
Where the outer wythes are stretchers and 
30 ing headers form the inside of the walL Head- 
ers in respective wythes are set up by sliding the 
keys forwardly and rearwardly, so as to rotate 
the spotter cups and simultaneonsly fo bring into 
operation the appropriate series of vacuum cups 
35 in laying arm. 
In ortier to arrange the mortar heading nozzles 
in positions corresponding to the particular bond 
set up by the keys, the linkage between the keys 
and the hydraulic system controlling the posi« 
4O tion of the head joint forming mortar nozzles and 
designated generally by the #2920 is also pro- 
vided. A cross linkage indicated generally at 
2924 is provided, so that when ever a key is 
pushed or pulled to set up the laying of a head- 
.5 er, hot only is the head joint nozzle primarily 
associated with that key telescoped or extended 
to its proper position for mortaring the head 
joint, but likewise the necessary adjacent and 
associated nozzle is telescoped or extended to 
5O the saine position since two nozzles are required 
. m mortaring the head joints for headers. 
Keys 1645 are also movable from there normal 
horizontal operating positions to an upper po- 
sition to inject bats into the wythe corresponding 
55 to the key which bas been tipped to its upper 
position By tipping a key up, the flow of whole 
brick to a rammer is dammed and bats are fed 
from the bat reservoir to the rammer instead of 
whole brick. 
60 The linkage operated by tipping key 2920 from 
a horizontal position to its upper position is in- 
dicated generally at 2926. 
In describing the structure illnstrated in Figs. 
56-56C inclusive the elements controlling one 
65 wythe are designated by whole numbers and simi- 
lar elements controlling the other wythes are 
designated by similar prime numbers, except in 
certain instances where whole numbers are used, 
to facilitate explanation of the cross linkage. 
i0 Referring particularly to Figs. 56-56A, the key 
board 1645 includes four keys, 29-0, 2920', 2920", 
2920"' and a thumb key, 1609, which is a toaster 
off-on key mounted on a cross shaft -928 which, 
in turn, is affixed af its ends by a suitable sup- 
5 port 2930. The keys 2920, etc. are each mounted 
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fo îndependent rotation on shaft 29R8 by moins 
of a horizontally 'extending lug 2932 On the upper 
end of a vertical lever 2534. Lug 292 is prov.ided 
with a bore extending horizontally from end te 
end, so as to fit rotatably on the shaft .2926. It 
-should be noted .particularly that key 2928 is 
:slotted at 298, lug 292 slotably fitting in the 
slot so that the key mav be slid forwardly and 
rearwardly without swinging lever 294 but that 
when the key is depressed or raiSed, lever 2934 fO 
is rocked with if bout shaft 2926, and this with- 
out extending or retractng the keY, if so desired. 
An rcuate slot 298 is forn¢ed in the enlarged 
 end 298 Of key 2929 for sldbly receiving the 
.pin 2942 of a clevis 2944 on the adjacent end of 
bur link 2922 .so tht Whén the key is .depressed 'or 
raised to rock lever 294 abïut .shunt 2629 the 
bar li.nk is not affec:ted while on the other hand 
when the .key is moved inwardly or otwardly 
fo drive the br link 2922, the bottom Mnkage 0 
2925 may be leït unaffected t the option of the 
operater,. The var.ious vulves which govern the 
heder or stretcher set up for the Wythes 
which control the head ont nozzles o the mortar 
sprëader are controlled by the i, nward or out- 
ward movement of bar link 29.2, these vulves be- 
ing conveniently divisible into two groups, ns'ne- 
ly the group 2949 seen ai the left hand :portion 
of Fig. 56B and those 89! seen ai the central 
portion .of Fig. 56B and af the right hand pot- 30 
tion of Fig. 53. The vulves n group 2'946 are 
on-off vulves disposed in the lower level of multi- 
ple valve bank 82, as shewn atso in Fig. 54, 
for controlling the fiow of fiuid to certain of he 
switch valves in the upper level o the valve 35 
bank 
In referring fo the valves which con'trot .the 
header-stretcheï set-up mechanism or the 
wythes, the intermediate groups 2948' wfll be de- 
tailed since only he intermediate bricks ]" or 
"" may be turned from stretcher fo header po- 
sition by both clockwise or counter-ctockwise ro- 
tation, as seen in Figs. 56, 56B, and 5C. 
leferring fo group 294', vlve 2948", contrels 
the flow of fiuid fo valve 490' in mulivalve bank 45 
482 so that when valve 294' is opened by a 
retraction of bar link 2922' fiuid is admïtted 
through pipe 299' fo valve t490' which in turn 
rotates spotter cap .89' by applying ftuid under 
pressure fo jack 64'. Since if i's necessary fo 5O 
raise each spotter cap when ît is rotated to avoid 
inteïference by brick supported thereon with 
adjacent brick, a pipe -$2' is branched Item 
298 to adroit fiuid fo valve 49", :se-as te en- 
able valve 496' fo adroit fluid under the hy  .55 
drautic piston portion of .spotter cap 839', thus 
to drive cylinder 2' upwadly Valves /88' 
and 498' which govern the rotatitm ànd the 
raising of spotter cap 38' are, of v0re» syïn- 
chronized by cam action as previously .ï2escibed. 6o 
Spotter cap 8' is retracted to ïts :loWer posi- 
tion by fiuid controlled by valve 6" and 
mitted by pipe 644', this lattèr Ction being an- 
other of the synchronized motions '0f.multï valve 
bank 492. Valve 294' .is operated by lever 
298' biased by a spring nt shown) against a 
lug 298', on bar 1.ink 2922'. A stop (lXot 'shewn) 
is provided for preventing lever 2.95' .fr0m 0tat- 
ing clockwise beyon/d ifs 609 position so that valve 
2948' is opened only by retraction of lever 2922', 70 
to the right and is hot affeced by Xteusion fo 
the left as seen ïn Figs. 56, 56A. 
An arrangement simflar to that described .im- 
mediately above is provided fro" vIves 2969' and 
492', with the exception that Valve '2969' 

opeiaed by movement to the teft of bar link .2.92.2' 
as seen in Figs. 56, and 56A. Valve 2968' being 
unaffeeted by movement fo the r.ight (retraetion) 
of bar link 2922'. Admission of fluid to valve 
49:2' enables this latter valve to cause rotation 
of spotter cap S8' clockwïse as it is shifted by 
jak 6' fo the left so as fo turn bZick ]' ïrom 
its  position fo the position shown in Fig. 56C. 
OEn ortier to rïzise the spotter cap 69' te avoid 
brick .interference as previously described, a pipe 
26ç2' is connectéd fo the input of valve 
from the pipe 2964', w_hich leads from valve296-|" 
to valve 4'2'. In 'ortier fo .avoid eross talk be- 
tween pipes 298' an'd 2964' which bave comnaon 
branches 2S52' and 22' to valve L486' check 
alves 26 are inserted in the bra:nches. 
Trausverse push rod 2666 constitutes a delayed 
"actioî ïfollewer for all the bar links .2922, 262'¢, 
2922", 2922'". Each bar lk carries a pa of 
spacëd dogs, such as lugs 29]0, 212' as shown in 
Fig. 56A. The spacing between the dogs and :ph 
ro  such £hat  push rod 222' for instance is 
rèracted, dog :2912' moves bar 2.9 to the rght 
but oes nt tràn'smit motion to any of theother 
 of the bar lks. Lew.ise extension of br lk 
2922' moves d0g 2910   he left agast :push 
rod 2868 so as likewise to move this push r 
to the -lft ithout affectg any other r zk. 
Push .rod 2G8 ïs Drovïded ai each eu wlth T 
head 29 fitting  guide way 2916 weh 
tains he rod  a true transverse pesïtion acroes 
each bar link ai aH tes. A lever :2-9 is 
gaged by cross rod 29S se as fo move o the teft 
and the right, therewih, he trigger beg 
chanicly Ceupled  a movable cam plate 
on the mul-tiwlve ba t.$ so as te throw :vlve 
9' clesed t a certa-in phase in the cycle 
operation of the valve. Ti]is phase is ed 
stop the fiow of fiuid rom valve  fO jack 
(g. '52), thus stopping h regar oscillation 
0f gand 95 intermedia.te the pick nd lay posi- 
tions of the gland. By stoppiug the gland a the 
intermediate position S]ïght]y in the lea'd 0f per 
05, /52, motive uid may thus be transmitted 
to jack -3 so s  roture the our casing of 
arms S and 9' from the position .shown 
g. 56A fo ether of te positions shewn in Fig. 
56B or Fig. 56C, depending upon wheher 'a 
tink such es 222' bas been eracted or ex- 
tended. Lever 298 iS-0nnecte .fo a second mv- 
abte -cam plate which changes he ing of 
valve 14S so as fo inject motive fld thugh 
ports $ ad 1 as pipes  ad t5:2 pass 
over them, t pérts 9 and 911 hav'g been 
breught te he proper position and  the -preper 
-irne -by the cure plae :29-9 havi.ng .cas vMve 
4" fo adroit fiuid uriner prend:re fo gln jack 
9]. 
VulVe g,ru 1;6.1 is or shitg mrgr nz- 
lzles lto vrïoas osçios . accordncWï hL on se up by 9ëra.Lïon Oï keys :165. 
169] re aoEanged .in lWO bunks, th'e :firme 
-comDrïsîng :indîgial valves 1606, IG08« 
]612 bein:g indiva', u21y eonnected to he espec 
lçie juc ] :l 4 hich contro1 the positions of ml 
far ozzles 11145 .on one sïde of the 
ereuder tlG94 hie vlve '! 64, ï6l6, ll 18, 1620 
ure cbnnecëd lto ud 116 hich C.Qtrol e 
posiMos o ozzles 1t 4 'on the ops sidWof 
the m'ortr lSprder 11094. 
,Since, in movg ulong  11, t-he leing noz- 
zles ure ulws etr.Cted so  o exde 
coninoSlyl, and sice .on the .tuiling nozzles 
re positioned o eject mortur uon engugeent 
by  briak or lOming lh joins, ulves ll601 
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are arranged so that only the bank controlling 
the jacks which position the trailing nozzles are 
operated along with the other elements which 
control the bond set up. In the setting illus- 
trated in Figs. 51 and 56, 56A, 56B, 56C inclu- 
sive valves i6i4, i6f6, f6fB, and f620 operate to 
control jack ||46 which position trafling nozzls 
ff44, while valves f666, i608, f6fO, i6f2 are tem- 
porarily disengaged ïrom the control oï bars 2922 
and are operated to cause jacks ff47 fo retract 
nozzles f f45 fo their constant spread positions as 
will be described later. 
Upon raising a key such as 2926' the lower end 
of lever 2934 is rocked rearwardly as described 
above so as fo pull bar 2926 fo the right as seen 
in Figs. 56 and 56A, so also fo pull ifs vertical end 
2930' against operating lever 2982' fo open valve 
2984'. When open (valve 2984' which, like 
adjacent similar valves is provided with a fluid 
inlet) fluid under pressure is ïed to pipe 2986' 
to valve i494' which later valve being synchro- 
nously operated, brings into play the bat inject- 
ing mechanism for that wythe as previously de- 
scribed. Vertical end 2986' and operating 2982' 
are laterally set off so as hot interfere mechani- 
cally with the adjacent element. Operating 
lever 2982' is normally biased clockwise to the 6 
o'clock position by a spring and against a stop 
hot shown. 
A given wythe is cut off by depressing the key 
therefor. When a key, such as 2920' is depressed, 
lever 2934' is rocked fo the leït as seen in broken 
lines in Fig. 56B, thereby moving vertical post 
2988' against operating lever 2990' of normally 
open valve i468' thereby closing the valve. Op- 
erating lever 2990' is normally biased counter- 
clockwise, against a stop 2992' by a spring 2994' 
in which position the valve is open. Upon move- 
ment of post 2988' against operating lever 2990' 
the lever is rotated clockwise fo close the valve, 
if being understood that spring 2994' is sufficiently 
strong so as to return operating lever 2996' to a 
position af test against stop 2992' when key :2920' 
is leveled but that spring 2994' is hot strong 
enough to move key 2920' and the linkage there- 
between unless the key is manually and deliber- 
ately leveled. This arrangement applies likewise 
fo the biasing of the other valves described above. 
Fiuid under pressure is fed by a master inlet 
pipe f450 through a normally open toaster cut off 
valve i454 and thence through the normally open 
individually wythe cut off valves |464', 
i468', iTO'. From an individual wythe cut off 
valve such as i488' the fluld under pressure 
fed through a manifold i460 and through branch 
pipe 2998' directly to associated valves in the 
multiple valve bank {482 or through branch pipes 
2999', 3OOO', 3OOi' to control valves 2948', 2980', 
2984', respectïvely. 
A master cut off key i 608 is connected by link- 
age 2828A similar to lever 2934, bar 2920 and post 
2988 so that, when key i609 is depïessed toaster 
cut off valve i454 is closed, thereby stopping the 
flow of fluld to the Multiple Valve Bank and also 
to nozzle control valves f60i. 
At the saine rime that the spotter cups and the 
layeï arm cups are operated to lay a brick such 
as brick T' in header .position as shown in Fig. 
56B instead of stretcher position as in Fig. 56, 
the spotter mortar nozzles which mortar the head 
joints must be accordingly shifted. As shown in 
Fig. 56, bricks 7' and 1" are in stretcher posi- 
tion and staggered; nozzles i44' and 44"' are 
likewise staggered, nozzle 84" being fully ad- 

vanced for engagement bY brick 7" and nozzle 
f644' being set back for brick 
When brick 7" is laid as a header :as in Fig. 
56B, nozzle f644" must be pulled back and noz- 
5 zle f644' must be advanced, since it requires two 
adjacent nozzles to mortar the head joints for a 
brick laid in header. Valve group f60f and the 
operating linkage therefor control the positioning 
of the nozzles mortaring the head joints. 
10 Valves 1606, 1608, 16lO and 1812 control the 
nozzles fi45 through operatiorf of jacks fi47 
whereas valves f6f4, |6f6, f6f8, and f620 con- 
trol the positioning of nozzles ff 44 by operation 
of jacks | |46. As shown in Figs. 56, 56A and 56B, 
15 and particularly in Figs. 56C and 56D, these valves 
each include a cylindrical casing 3002 having a 
port 3004 leading eventually to fluld line i4§O 
which supplies fluld under pressure and an adja- 
cent port 3006 which leads fo the return line of the 
20 inlet side of the fluld pump. Additional ports 3008 
and 3Of0 respoctively and diametrically opPosite 
ports 3006 and 3004 are both connected fo a pipe 
which leads fo one end of one oï the impulse jacks 
for positioning a nozzle. In the case of valve f 6 f 4, 
25 ports 3068 and 3OiO are both connected to the 
nozzle end of jack ||46 by pipe i638. A rotor 
30i4 having a diametric channel 30f6 is provided 
for selectively connecting either oï ports 3004 or 
3006 fo pipe f038 via either ports 3008 or 3OfO so 
30 as to drive the piston in impulse jack ii46 fo the 
right or left as seen in Fig. 56C. 
It should be noted that rotor 36f4 is rotat- 
able between three positions so as to dispose 
channel 30i6 between ports 3006 and 30[08 in first 
35 position, ports 3004 and 3OfO in second position 
and in the third postion the rotor bas ,passed be- 
yond the point oï communication with any ports. 
Sultable stops (hot shown) are provided for pre- 
venting turning of the rotor beyond the desired 
iÇ extremes. 
Each of valves i606, |608, |8|0, |6|2, |6i4, 
1616, 1618, and 1620 consists of two identical 
halves utflizing a common cylindrical case 3002 
and rotor 30i4. leïerring particularly to Figs. 
45 56C and 56D valve i0i4 for example has an up- 
per portion | 6 i 4A and a lower portion | 6 i 4B as 
seen in plan view. The ourlet ports of portion 
i6|4(a) are connected by a common line |640 
to the ïeaï end of jack ii64 whereas the ourlet 
50 ports oï portion |8i4 (b) are connected by a com- 
mon line f638 to the ïront end of jack ff64 so 
that when fiuid under pressure passed through 
portion {6f4(a) to the rear end of the jack, 
.portion f6f4(b) connects the ïïont end o the 
55 jack to the return side of the fluid pressure 
system and ultimately fo the intake side of the 
fluid pump. The reverse arrangement, of course, 
occurs when the valve is turned so that portion 
i 6i 4 (b) switches fiuid under pressure through 
60 line i638 to the front end of jack | i64. In order 
to accomplish this, the fluid pressure :line i622 
is connected to port 3004 in portion i6i4(b) 
whereas in portion i6i4(a) the fluld pressure 
line i622 is connected fo the port corïesponding 
65 fo port 3008. Fiuid return line i628 is, of course, 
connected to port 3008, portion |0|4(b, and fo 
the port in portion i 6| 4 (a) which corresponds 
in angular position to port 3004. 
The rotoïs in all of the valves in group i6Oi 
70 are turned by a shaft 30i8 which extends out- 
waïdly from each end of the valves 39i8 with the 
exception whereas valves i806, |6i2, i8|4, and 
20 are driven by shafts which exten,d axially 
from one end only. Shafts 308 carry at their 
75 ends upstanding arms 3020 for engagement by 
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bracket rms 3022 and lever 3024 described be- 
lov. In Figs. 56A and 56D, it will be apparent 
that the ports 3008, 300 on the upper portions 
of certain of the valves are connected to the 
f.rent ends of the jacks controlled thereby as 
in the case of valves I 6 J 4, J 618, I 0, 1610, where- 
as the corresponoEng ports in the other valves 
are connected fo the rear ends of the associated 
jacks. A final destition between certain of the 
values is that valves Il, 1818, 1008, and 1010 
have stops aanged to prevent further rotation 
of the rotors 84 after passage 8 has been 
turned counr-clockwise just beyond and out of 
communication with port 38  8, vhereas for valves 
6, 28, 68, 2 the sops are arranged so 
that the rotors can be turned clockwise just be- 
yond and out of communication with ports 
(see Fig. 56F). These differentiations in the 
fld connections to the valves and the aange- 
ment of their stops are in accordance ith the 
móst frequently ed position for the nozzles con- 
trolled thereby, which is for stretcher bm]d. 
Cross linkage 22 includes U shaped bracket 
$22 and Ievers 32, brackets 822 being slidably 
supported in suitable gdeways (not shon) for 
. m0vement to. the left and right as seen in Figs. 
56A and 56B. The ends of the arms 26 on 
bracke 22 engage against the arms 3828 which 
drive the respecgve valves associad therewith 
the brackets 822 being engaged, when in operat« 
ing position by lugs 828 on bar links 222 and 
222', etc. sò that when the bar liçs are extended 
to the left, lugs 828 push brackets $822 to the 
left so that arms 29 engaging ams 28 en the 
valves rock the valve rotors counter-clöckwise. 
Valve arms 2 are each biased by a spng 
fo clockwise rotion so that when a key such as 
key 228" is retraced  normal so as te pull 
cennected bar link 222" to the right valve arm 
828 returns in a clockwise direction and main- 
tins the associad;bracket engaged against 
associated lug 828. 
It should be noted that the drive of the va!ves 
tough brackets 922 is a one way drive in that 
it is only by ension of keys 22, 2928'  the 
]ef that brackets 322 move the valves. It 
should furer be noted that with the exception 
of  key "', extension of any given key, such as 
key 229 operates the valve 686 or 6 which 
eer is then controlling the nozzle operating s a 
head joint nozzle in the 292 key wythe and in 
addin operates the valve 8 or 66 whïch 
controls the nozzle operating as a head joint 
nozzle in the wythe OErectly con.olled by the ad- 
jacen key 22'. This results in the positioning 
of the required two adjacent nozzles to form a 
head joint for a brick in header position. 
In order to com.ptete the limage accomplish- 
ing the results set forth above, levers $2 which 
rótate about a vertical pivots 82 supported in 
sleeves 934. are engaged by lugs 38 on bar lis 
292, 2922', etc. Levers, 32 extend from one bar 
li fo a valve direct]y associated with an ad- 
jacent bar link so that when key 228'" is re- 
tracd, one .of the levers 32 is rotated counter- 
clockwe as seen in Fig. 56 so as to rotate the 
ror of valve 9 or 8, as the case y be, 
counter-clockwise. Levers 4 each carry hook 
@$8 which engage a valve arm $2 as shown in 
Fig. 56 so. that when lçey 292'", f.or instance, is 
retracd, valve    8 and  620 both operate. 
The necessary operations of valve 6, 
618, 62, 6, , $, 28 are such that 
bracket arms are hot needed on bar link 22"'. 
In the operation of the mortar spreading noz« 
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zles, the nozzles, such as nozzles 1144 in one bank, 
are various]y positioned fo spread mortar fo form 
head joints, the nozzles in the opposite bank being 
then fully retracted to bed mortar When the 
5 direction of travel of the brick laying cam'iage 
is reversed, the functions of the two banks of 
nozz]es IJ44 and 1545 are also reversed. 
As shown in Fig. 51, nozzles IJ44 are fully re- 
tracted and are hot affected by extension or te- 
l0 traction of keys J845. The apparatus described 
immediately below accomplishes this function. 
The linkage indicated generallF ai. 1644 in.- 
cludes a handle 3040 for sliding the spine 3042 to 
the left and right, as seem particularly in Figs. 
15 56, 56A and 58B. The spine 3042 carries a series 
of latterly projecting prongs 3044 which have up- 
wardly facizg cam surfaces at their ends- 3048. 
As heretofore descïibed levers 3024 are supported 
on pivot pins 3032 which rotate in sleeves 3034, 
20 thesleeves being suitably affixed fo a supporting 
frame. Pivò pins 3032 are also vertically slid- 
able in sleeves 3034 so that when a .prong is slid 
therebeneath, the cure surface 3044 on the Pr0ng 
cams pivòt pin 3032 upwardly, thus disengaging 
25 the lever arm 324 from ]ug 3038. 
A somewhat simi!ar mechanism is- provided for 
disengaging bracket arms 302 from lugs 3028. 
There being pins 3032a vertically sIidsb!e in 
sleeves 3034a, the pins 3032a carrying forks 3052 
30 on bheir upper ends for lifting brackets 3022 when 
the pins are-camzred upwardly by cams 3044. As 
shown best in Fig. 56A, the levers 3024 and 
brackets 322 which drive va]ves 1806, 1808, 1610, 
and 8J2 are lifted out of engagement with the 
35 lugs on the bar links 2922, 2922', etc. When spine 
3042 is moved to its dotted line position of Fig. 56, 
the ]evers 3-fl24 and brackets 022 which control 
valves 108, J800, I6!0, and JSJ2, will be. dropped 
in to driving engagement with the lugs 3038b and 
0 3028-, wheres, the levers and brackets which con- 
trol va_lves 18J4, J818, JSJ8 and 1820 wfll be lifted 
out of engagement with t-heir ]ugs. 
In order that the valves 
wlïich, in the Figa. 56, 5ëA,. and 56B, for example, 
5 may be _controlled fo position nozzles ll44 (Fig. 
5,1) so as fo spread bed mortar, a depending arm 
3050 rigid with arm 3020 is provided on each of 
the valves. Forks 3052 hinged on bar 2926 are 
engageable with arms 3050 when raised for rock- 
50 ing arms 3050 and there respectively associated 
valve rotors. 
Normally forks 3082 test in a fallen-over posi- 
tion as in the case of the right hand fork 3052 
shown in Fig. 56A so as fo be out of engagement 
55 with the depending arm 3080 on the valve there- 
above. A lower set of prongs 3054 is provided on 
spine 3042, prongs 3084 having cam 
on the sides for camming forks 3082 upwardly. 
As shown best in Figs. 56A and B, prongs 3054 
60 
are positioned by spine 3042 fo cam up the forks 
3052 o as to drive arms 308b on valves 1806, 
J800, JSJ0, 18J2. When linkage J84 is in the 
position as shown, keys 1848 may be depressed 
65 and the rods 2828, forks 3082b and arms 305b, 
control valves J 808, 1808, J 8  0, I 8 J 2, so as, i_n turn, 
fo extend nozzles J J 48 slightiy and thus prevent 
the spreading of the bed mortar for the wythe 
of the key which is depressed. 
70 In the positioning of certain elements through 
the operating of hydraulic jacks, if is desirable 
that the jacks le operable fo move the elements 
fo any one of a number of critical positions. An 
example of a jack and a contro] valve therefor 
75 is il]usrated in Figs. 75 and 78 inclusive, where-. 
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in is iIlustrated one of jacks ! $46 and its control 
valve ! 642. 
As shown in Figs. 75-78 inclusive, jack 1146 
includes a cylindrical casing 3060 affixed by a 
support 3062 te the rigid part of mortar line ! 164 
of the mertar spreader 1094, the cylinder having 
a closed rear end 3064 and an apertured front 
end 3066. Apertured front end 3066 is suitably 
packed af 3666 te previde a sliding but ]eakproof 
Passage for piston red 1146, the free end 30]2 of 
which is attached te element !166 of the mortar 
nozzle 1144 (see Figs. 37 and 46). The inner end 
of piston rod 1146 carries a piston 36]4, the ob- 
ject being te drive the piston, its rod and the 
nozzle assembly attached thereto, te any one of 
four positions designated A te D inclusive. 
The positioning of piston 30]4 is controlled 
through valve 1642 through which the motive 
fluid ïor the piston is passed and exhausted. 
Valve 1642 includes a cylindrical casing 36]6 
rigidly affixed by mounting 36]6 on jack casing 
3060 and extending transversely therete, in the 
example shown. Casing 30]6 is provided with two 
pairs of apposed fluid ports 3060 and 3062 on the 
one hand 3064 and 3666 on the other hand. For 
purposes of illustrating the operation of the jack 
in one direction: it will be assumed that fluid 
under pressure is te be admitted te port 3062 
through pipe 1646, and fluid is te be exhausted 
through port 3086 through pipe 1638. Port 3980 
is connected by pipe 3081 te the rear end of jack 
1146 and port 3084 is connected by pipe 3086 te 
the front end of the jack 1146. As seen best in 
Fig. 76, valve casing 30T6 is provided with elon- 
gated oblique grooves 3088 and 36.90 on the irmer 
surface thereof these grooves respectively reg- 
istering with and passing across the irmer ends of 
ports 3080 and 3084 as indicated in dotted lines; 
there is a similar oblique groove 3092 on the inside 
of casing 30]6 and extending across the inner end 
oï port 3082, and, of course, another such groove 
af the inner end of port 3086. 
Each of these last mentioned grooves, such as 
groove 3092 extends in a direction opposite te ifs 
diametrically apposed groove 3088. 
Valve 1642 has therein a solid cylindrical rotor 
3094 rotatable and axially slidable in casing 30]6, 
the rotor having a pair of longitudinal spaced, 
diametrically extending passages 3096 and 3098 
extending therethrough. In the normal resting 
position of rotor 3094, passage 3096 connects ports 
30.80 and 3082 and passage 3098 connects ports 
3084 and 3086. 
Rotor 3094 is driven by a stem 3100 rigidly af- 
flxed therete and extending upwardiy through a 
slot 3102 in casing 30T6. As seen best in Fig. 84 
slot 3002 is shaped generally as a pair of opposed 
wedges and has edges 3!04 3196, 3106, which de- 
fine the shape of one wedge 3110, 3112, 3114 de- 
fining the other wedge. A follet 3116 insures easy 
camming engagement of stem 3106 with the edges 
of slot 3162. The lower inside of casing 30.]G, as 
illustrated in Fig. 78, is provided with a set of 
guide grooves 3116, the outer edges of which are 
complementary with the edges of slot 3102 and 
there being in addition island like center pieces 
3120 and 3122. Roller pin 3126 on rotor 3094 en- 
gages in guide grooves 3118. 
Valve stem 3100 is driven by rod ll48 through 
an l.-shaped arm 3129 which extends back over 
valve 1642 and which bas depending therefrem 
spaced blades 3130, 3132, 3134, the blades being 
arranged te engage a roller 3136 en valve stem 
3100.. Normally valve stem 3190 is resiliently sup- 
ported upright by means oï a spring 3138 an- 

chored by a bracket arm 3140 on valve casing 
30T6. Roter 3094 is biased te a position inter- 
mediate the ends of casing 306 by springs 3142 
and 3144. Variable leak dash pots 3146 are pro- 
5 vided at the ends of casing 30]6 for damping the 
actions of springs 3142 and 3144. 
Assuming that piston 30]4 is in the "B" posi- 
tion and it s desired te drive if and the elements 
driven thereby te the "C" positien, a valve, such 
10 as manual]y operated valve 1620 (see Fig. 56) is 
open te adroit fluid under pressure te port 3G.82 
through pipe 1640. The fluid passes in through 
port 3082, through passage 3096 and out through 
port 3080 and pipe 3081 te the rear end of the 
15 cy]inder 3060 of jack ! 144, thereby driving piston 
3G.]Æ te the right as seen in Fig. 75. After piston 
30]4 bas traveled part way te ifs "C" position, 
blade 3132 engages follet 3136 of stem 3100, there- 
by camming rotor 3094 te the right as seen in Fig. 
'20 76, by the cam action of the engagement of relier 
3116 against edge 3114 er slot 3!02. 
As seen in Fig. 7,8, follet pin 3126 projecting 
frein the lower side of rotor 3094 wi]l travel along 
a portion of slots 3!18 designated "a" :as rotor 
'25 3094 moves te the right te compress spring 3144. 
Meanwhile, as roter 3094 moves te the right, fluid 
connection between ports 30.80 and 3082 is main- 
tained via slots 3088 and 3092, with which passage 
3096 continues te register. A similar action, of 
30 course, occurs with respect te the fluid exhausted 
frein the front end of cylinder 3060 via the pipe 
3086 port 3084 groove 3096, passage 3112, the op- 
posite groove, port 30.86 and pipe 1638. 
35 Functions o/impulse valve 
When piston 3074 reaches ifs C position, stem 
3100 will bave then been cammed so far fo the 
right that roller 3136 reaches the end o2 blade 
3132, whereupon if slips off around the end of the 
0 blade and returns to ifs normal vertical position 
under the pull of spring 3138. As stem 3100, is 
pulled fo its vertical position pin 3120 starts along 
the portion o2 slots 3118 designated b. and while 
spring 3144, then compressed, biases piston 3094 
45 towards ifs normal center position thereby engag- 
ing pin 3126 against the curved end oï island 3122 
(Fig. 78). 
The action of pin 3126 against the curved end 
er island 322 rotates rotor 3094 se as te swing 
50 stem 300 slightly past ifs conter position te the 
right as seen in Fig. 75 and flnally roller pin 326 
travels along the portion of slots 3   6 designated 
"c" as it is returned towards its normal longitu- 
dinal and angular positions by spring 344, the 
55 return being restrained by dash pot 346. 
Of most importance is the fact that when roller 
336 passes around the end er blade 3!32, piston 
3694 is rotated se that passage 3696 no longer 
registers with slots 3{186 and 30.92 se that the 
60 fiuid connection between ports 3060 and 3062 is 
cut off, similarly ports 3G64 and 3{166 are out off 
frein ene anether. 
(See letters "a," "b," and "c" which, with the 
accompanying arrows, indicate the travel of pas- 
65 sage 3098 with respect to groove 3096.; b"' and c'" 
being the cut off period.) 
Without the driving force of the motive fluid, 
piston 30]4 remains in ifs C position until spring 
3144 drives piston 3094 fo te ifs normal :position 
70 shown in Figs. 76 and 77. The interval between 
the rime when roller 3136 passes around the end 
of blade 3132 and the rime when the piston 3094 
returns te its center position allows the operator 
or automatic means to cut off the source of fluid 
5 under pressure ïor pipe 1640 so that,  deiveç 



he piston 3074 can be leftexactly at its C posi- 
tion. 
In the instances where the motive fluid is con- 
trolled by an automatically operating çalve be- 
tween the fluid pump and a pipe corresponding 
to pipe 1640, as in the cases where the fluid is 
supplied through the glands 905 in layer head 
to similar valve and piston arrangements which 
rotate layer arms, the step by step piston control 
provides exact positioning of he piston driven 
elevent and the rime lag in return of piston 094 
fo ifs normal position renders less critical the 
dimensioning and timing of the auomatic con- 
trol valves in the fluid supply and exhaust lines. 
If the control of the fluid supplied to drive the 
piston b.e manual, as is the case of the fluid sup- 
plied thru pipe 1649 the operator can hold the 
control valve open, whereupon when piston 394 
returns fo its normal longitudinal and angular 
positions, he cycle wfll be reinstitu.ted so as fo 
drive piston 37 from ifs "C" position fo posi- 
tion "D." If the operator wihes fo drive piston 
374 fo the left from, for instance, its "D" pesi- 
tion fo. position "A," the fluid contrel supply and 
exhaust would be switched so as fo supply fluid 
under pressure through line 1638 fo the back end 
of cylinder 06 and by holding the control valve 
open, piston 7 would be driven successively 
fo positions C, B, and A. 
Thus an intermittent drive of piston is obtained 
ëven though the supply of motive fluid therefor 
be continuous. 
Piston 37 can be made fo assume positions 
other than those designated A, B, C, and D by 
respacing blades , 3, . It is thus 
apparent that the arrangement is self-control- 
ling and highly critical in ifs self positioning. 
Throughout the specificatien reference is made 
conveniently fo vacuum as a positive force in 
order o simplify the explanation. If is under- 
stood, of course, that the active forces are those 
esIting from the relative greater air. pressures 
of element in accördance with well known pneu- 
matic principles. 
While one embodiment of the invention has 
been described in detail, the invention is not fo 
be limited fo the specific mechanism disclosed but 
is intended fo cover all equivalents and modifica- 
tions within the s.cope of the following claims. 
! claim: 
1. In- combination, a carriage, boom means pïo- 
jecting laterally from said carriage, a bricklaying 
element on said' boom means, said element in- 
cluding an arm, pivot means mounting said arm 
on said boom means, holding, means on said arm 
for engaging and releasably holding a brick, 
means on said boom means for supplying brick 
tobe laid by said element, said arm being adapted 
to swing so as to carry said holding means from 
adjacent said brick supply means to a position 
in which said holding means extend outwardly 
from the boom means to a bricklaying position, 
and means for controlling said element. 
2. In a brick laying device, a support, a rotat- 
able. arm, brick engaging means on said arm, 
pivot means mounting said arm on said support 
for rotation between a brick supply tation and 
a brick la-ying station laterally disposed with re- 
spect to one another, normally, horizontal guide 
means movably mounted on said support for 
maintaining the rotation of said arm in a gen- 
erally hori.z.prtal plane, and means for tipping 
_i, gde" .m.eas f.rom the hoïizon-tlwhereby fo 
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tip the plane of rotation of said arm, said last 
named means including a fluid motor connected 
between said support and said guide means. 
3. ïhe combination claimed in claim 15 and 
5 a track, a carriage movable along said track 
forwardly and rearwardly, said support and boom 
means being mounted on said carriage for re- 
volving action about a vertical axis, and cam 
means for dimensioning and timing said carriage 
10 movement and said boom action whereby to cause 
said selected laying station fo vary arcuately 
along said arc. 
4. In a bricklaying machine, including a sup- 
port, a brick laying element, said e!ement com- 
15 prising a frame movably mounted on said sup- 
port, an arm projecting from said frame and 
adapted fo be moved thereby between a brick 
supply station and a brick laying station, means 
for moving said frame, a flrst series of vacuum 
20 cups adapted to engage and releasab!y hold 
brick, said cups being arranged along one longi- 
tudinal side of said arm, the cùps forming said. 
first series being spaced from one another in one 
pattern, a second series of vacuum cups. arranged 
25 along another longitudinal side of said arm, the 
cups forming said second series being spaced 
ïrom one another in another pattern, means for 
rotating said arm whereby either said series of 
vacuum cups may selectively be disposed in posi- 
30 tion for engaging bricks af said supply station 
and means for selectively activating and de, 
activating either of said series of vacuum cups. 
5. In a device for laying" brick in a wall wherein 
the layed brick have substantially horizontal and 
3 vertical surfaces, means for shoving a brick be- 
ing laid so that a vertical surface thereof is 
moved toward a vertical surface of a layed brick 
and a support therefor, and means for. supply- 
ing mortar fo the space between said vertical 
40 surfaces prior fo the comp!etion of said shoving, 
whereby fo compress the supplied mortar between 
said vertical surfaces, said last named means 
including a mortar conduit, a nozzle terminating 
said conduit, a nozzle support carried by he. sup- 
 port by means for shoving a brick, a normally 
enclosed valve in said mortar conduit, and an 
operating member for controlling said valve, said 
operating member being disposed in the path of 
the brick being shoved. 
.0 6. In a device for laying brick in a wall wherein 
the layed brick have substantially horizontal and 
vertical surfaces, means for shoving a brick being 
laid along a generally horizontal path so that a 
vertical surface thereof is moved toward a verti- 
, cal surface of a layed brick, mortar supply means 
for supplying mortar fo af least one of said verti- 
cal surfaces, a valve for controlling the flow of 
mortar from said supply means, and a trigger in- 
terposed in the path of the brick being layed for 
60 momentarily opening said valve prior fo the com- 
pletion of said shoving. 
7. In a device for laying brick in a wall wherein 
the layed brick have substantially horizontal and 
vertical surfaces, means for shoving a brick being 
 laid so that a vertical surface thereof is moved 
towards a vertical surface of a laid brick, a sup- 
port for the flrst named means including a chassis 
adapted to travel along a guideway independently 
of the wa!l being laid and a boom extending from 
 said chassis, mortar supp!y means comprising a. 
conduit having a nozzle on the end thereof dis- 
posed fo feed mortar in the path of the brick be- 
ing laid, said first named means and said mortar 
supply means both being supported adjacenç.the 
ï5 free end of tbe boom means forsupplying mortar 
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under Pressure to said conduit, normally closed 
valve means for closing said conduit, and means 
for opening said valve means. 
8. In a device for laying brick in a wall wherein 
the laid brick bave substantially horizontal and 
vertical surfaces, means for shoving a brick onto 
the exposed top of one layed brick and against 
an exposed side of another adjacent laid brick, 
first conduit means for feeding mortar on said 
exposed top, and second conduit means for feed- 
ing mortar between the brick being laid and said 
other brick, normally open valve means in said 
first conduit means, normally closed valve means 
in said second conduit means, means for feed- 
ing mortar under pressure to both said conduit 
means, and trigger means disposed in the path 
of the brick being shoved for opening said nor 
mally closed valve means. 
9. In combination, a support, a bricklaying ele- 
ment on said support comprising an arm pivoted 
thereto for swinging about an axis between a 
brick supply station and a bricklaying station 
means for swinging said' arm holding means on 
said arm for engaging and releasably holding a 
brick whereby to carry the saine from said supply 
station along a path for deposit at said laying 
station means for activating and de-activating 
said holding means, and mortar supply meal 
including means for spreading a bed of mortar ai 
said laying station and dosage means including 
a raie for controlling the mortar supply means, 
and a trigger for controlling said valve, said trig« 
ger being interposed in said path for interposing 
a dose of mortar in said path. 
10. In combination, a support, a bricklaying 
element on said support comprising an arm piv- 
oted thereto for swinging about an axis between 
a brick supply station and a bricklaying station 
means for swinging said arm, holding means on 
said arm for engaging and re!easably holding 
brick Whereby to carry the saine along a path 
for deposit at said laying Station means for 
tivating and de-activating said holding means, 
mortar supply means on said support including a 
conduit having a nozz!e for interposing mortar 
in the path of a brick bein deuosited at said 
layin station a valve for controllin the fiow of 
mortar from said nozzle, and control means for 
openin said valve momentarflv upon approach 
of a brick towards said layin station, laid nozzle 
being disposed with its discharged end closely 
ad.acent to said päth. 
1'1. In à device for laying brick to form a wallJ 
a boom, means for movabl supportin said booml 
and an element on said boom for laying brick 
the improvement which comprises a mortar 
sPreadin device including an arm mounted ou 
said boom and extending laterally therefrom fo 
a position adjacent the wall being laid by said 
element, a nozzle supported on said arm and over- 
laying the portion of the wall being lid, means 
for supplying mortar to said nozzle, and means 
for controlling the mortar supplied. 
1 In a device for laying brick to forma wall, 
a boom, means for movably supporting said boom. 
and an elemen on said boom for laying brick, 
the improvement which comprises a mortar 
sprading device including an arm mounted on 
said boom and extënding adjacent the wall being 
laid by said e]ement, a nozz]e supported by saic 
arm and overlying the portion of the wall being 
laid, mans  for suppl:¢ng mortar to said nozzle, 
a valve for controlling the flow of mortar from 
said nozzle, trigger means adapted robe engaged 
by brick being laid by said element for opening 

50 
said valve, and means remote from said valve for 
controlling the saine. 
13. In a bricklaying device including a boom 
and an element on said boom adapted to shove 
5 brick longitudinally ai a transient laying station 
to forma wal!, means for moving said boom along 
the line of the wall, a pair of spaced arms sup- 
ported by and extending from said boom so as to 
overlay the wall, the alïns being respectively 
0 on the leading.and trailing sides of the laying 
station, a pair O nozzles respectively supported 
by said arms, said nozzles-having open ends re 
spectively extending towards one another, means 
for supplying mortar to said nozzles and means 
15 for raising the level of one nozzle relative to the 
other, whereby to provide a lower 'nozzle for 
spreading a bed of mortar and an upper nozzle 
for mortaring head joints. 
14. In a bricklaying device, a support, includ- 
20 ing boom means, brick supply means on satd 
boom means including means for supporting?a 
brick in predetermined position at a supply sta- 
'tion, an arm pivoted on said boom and adapted 
to swing to and froni aid suppIy station, hold« 
25 ing means on said arm for eïgaging a brick at 
said supply station and releasably holding the 
saine, means for swinging said arm from said 
supply station to a selectéd laying station, means 
for controlling said holding means for causing 
30 engagement thereof with a brick at said supply 
station and release of the saine ai the selected 
laying station, a mortar spreader supported On 
said boom adjacent saïd brick laying element, 
and means for moving said mortar sPreader to 
35 said selected layin station. . 
15. In a bricklaying device, a support i-nclúd-. 
ing boom means, brick supp]y means on. said 
boom means including means for supporting a 
brick in predetermined position at.a supply sta- 
4O tion, an arm pivoted on said boom means and 
adapted fo swing about an axis to and from said 
supp!y station, holding means on said arm for 
engaging a brick ai said supply station and re- 
leasably holding the saine, means for swinging 
45 said arm about said axis so as to swing said hold- 
ing means and a brick engaged thereby along an 
arc from said supply station to a selected laying 
station, a mortar spreader, and means :pivotallY 
mounting said mortar spreader on said boom 
50 means for swinging about said axis substantially 
along the arc of movement of said holding means. 
16. In a bricklaying device, a support includ- 
ing boom means, brick supply means on said boom 
means including means for supportirig a brick in 
55 predetermined position at a supply station, an 
arm pivoted on said boom means and adapted 
to swing about an axis to and from said Supply 
station, holding means on said arm for engag- 
ing a brick at said supply station and releasably 
SO holding the saine, means for swinging safd arm 
about said axis so as to swing said holding meanS  
and a brick engaged thereby along an arc from 
said supply station to a selected laying station, a 
mortar spreader, means mounting said mortar 
65 spreader on said boom means for swinging about 
said axis and supporting said mortar spreader 
substantially along the arc of movement of said 
holding means, and means operated in accord« 
ance with the relative position of said arm with 
70 respect to said supply station and said mortar 
spreader whereby to actuate the holding means 
to engage a brick upon swinging of said holding 
means to said supply station and to release a 
brick upon swinging of said holding means to a 
75, position adjacent said spreader. 



'  !7:' Inç a.. :devlce  for:. lxing biçk,_ inc!u..&i.'gt. _n. 
e1¢m¢nt for luying brick 
tion-«:,t0 form:.bond, :.the imoymnt-which 
comçries«a-morarsprçader ,includng a.-sup- 
r,:  plrlity: of_-.xtensib!e .-nozles sp.aced 
f»,oneoeanother:l said- suort and .hareng 
on. ends :djcent the  bAçkla£n, saion, 
mes»f er:supplyng ..ortar ..to. 
dsctteçquatitis, nd mensçfor tvidu!ty. 
oEng; ad:. retracing sad«nozzls : toards 
 and.aWç frçmsd:.supper t; hçebx to -vary the 
position:: ofhe  openï«ends..of: 
Coe.-with:.he«çtion-ofsaid bAck in:the. 
ondbein !ed;  
f8»Inça :bricMFing chne,  includtng a 
l.ment.or .IayJag briata' ttanseu.brick..laY- 
i;tton:fo f.orm«, loEa SUpor for ad 
element, the improvemt..hich 
bkÇf, açed:sbpial!Fpal!e! nozzles fer 
fe.ing: mçrt.ar t  sad. sion,meBs  for. sup- 
jsÇort dmo.ttng. S.dozzle for.pivota! 
oyntbu a=horint al: axi !yng substan- 
ty/tnsrsel-y:pf the ll. beng :laid; and 
Cs= for potig:si ozzles::about  said. axis. 
: 9.!_a-::bricMang devic,:a .- mertar, spreader, 
@ad.«to :beSposed».over a waI1 being laid, 
sdmoarspreader, comprising a .pair of. arms 
ex-oE-ng,  when-in: one:.erking position paralIel 
tqonapother: nd..tra-nsverseJof.the wall being 
!idd dosdon pppos-ite: sides, of-:a- brick 
!Çyig:.staon,.-nozzle: mns on eah .of said 
tivt«hai-ng:oul¢t-ends.directd: toward th Ia, y- 
ing station, means forsupygmorçx:to said 
a« s c eP aid «om for . sÇ!¢ive. yeltical 
!Yng Choft:ai:slelati e: to the 
Bozme&ns.teen .awa-Y:. fçom-...theafoesaid 
Wog. osiion, 
;20:n. :biçlÇyng: :maci.ne nC!ding 
s çr,:layng; :brick: at:-a ransient:_ sation- to 
te. r.ovemnç whh: compfis¢ a-nozz! 
i.ng, 0_tle::d adted:ço, be:dçtd owards 
SaidbrçYng tati0,:)an:«amoting sid 
Bzle orpi0ting:b0.ut :herizontal: xis- lying 
transçsly.oï.the - wall--being: laid, ,means mov - 
btF,.og«sai:am on. d spporfl tor-ver- 
tic.movmnt.-retive.theçeto means for:pivot- 
ing sid:.n0zzland mans.. ox'aisng and lower- 
igsaid a-relatie: fo: said boom. 
..1.:-.: .a- br-içklay-ng- mchi-ne, :includlng 
trÇckway :XenoEng,: a!ongç the: line, oï a -waH to 
be ]ayed  -by.said :.maçh.i, ..a. wheeled ç chassis 
meble,alog: std  trackwy»:-rotatab!e driving 
ma-ns o moyig ;std chassis  alo . said track- 
waq:a:redeermd dstnCe:wth::eaçh-rotationç 
d:chsss  laera:llyç of:the 
bgRlg ember:icluding ..n; arm: rotatably 
suppçted-by sa.d.:chassis tor.sweeping:past, both 
said:arang-ing:.device--and a bricMaying station 
oh std  ,,. re!easble -_bfick - engaging 
on,sat.d Rrm»: d-. moins: fr actvating: and de- 
aciyatng, sid;, relasable, brick engaging moins 
for=egagig-..: bzick at  sid arrangin device 
ad:.O rS!asing:.th. a, me t sa-d !aying: station, 
reycto;!ay aredetermed !ength oï--brck 
th.«ch - rotation  there0, the improvement 
whçhcomprises a register hav-ing .first .and sec- 
ond rotble incators,-gearing- connting said 
rotatable driving,mes:::and the rst incator 

a,ndg.e_trng.cen_neetingstid-head dsaid:-second 
indicator whereby to.rote, the: ltter. 
ance..ith the-rotato fï sdï arm. 
 22. A bÇk .. arrngng 
plality.: of« ara.ng;elmes .adaped, to 
port brick, in- a :ClOe fitig-, flt _atten, :mea.ns: 
for;selectie!y:, zotatng.=.said, elemnts t0 f0rm:an 
orner :C!os-ttug .ÇtD.attern o£ said" brick., a.nd 
l0 mens,, f0r seectivly moving: sa-e!emcnts.:verr 
tca!ly.-hen/dislacg/brjc frQmsaid-patterns'. 
whercby- toïctear :brick»one from:-another. ,drlpg.. 
rotat.ion. 
23:_ -bçiÇal'angnmehnism.:clring 
lS p!a!iy: 0f- indiyidall. ,r0taable::brick sppor£r- 
ing:elements xçgd ç.:,agenera!l.y tsport 
an.d.adapted:o hold brick: so- as,to fozm once:Rat, 
terri of the brick held thereby, :indiyi:dual. 
for selctil-): rotati.ngsid.eIments to»foçm 
0 other, pattern  0f;- sa-id «,brik; and ,:,mens ,: fer: se - 
lectvely aisingad lom,ig sdbck,supRer£ --. 
ing,-eleme/ts-,:w.ih respect te. sad .fiat.: support' 
wherbyçto:clcr, said: brcks wi£hxespect - toon.e 
a:nother« during:,reati0n-, thereof. 
25 24. :A:.. brick -arç.a.ngng: mechanism - comprising: 
a bedy hving a.:p!urality, of-arrangig elents- 
spaced laterally.,across-.a:surface,.thereef, means, 
forcentering brc!ç:on:sad-.e!ements tofomn one, 
pattem,thereof, meanser:selective)y a-nd in- 
30. dividualt rotatng: said: elements-hereby- to fo -- 
tare -said ':brick_ ïrom: poSiien ,occvpied ',thezeby 
in sid Rattnan d.orlat eraIly moving,-sid: ele- 
ments- rative to 0ne--nother, ,hereby fo .fit 
the rotated brick c!osl: n:a.nother:pattem. 
 .25..  combito,, a brc :-tng. e!ment 
hang:holnames theren, fÇr: zeleaablen- 
of. positions .:at;a .: SupRly. sat$0-.a-nd:, fo: laz.- the: 
saine ,,t ca:: !ayig _St$0n n :a.,çsifiol" corr- 
4.0 spedgo h.a:n:whçh hbric.:was cngged.- 
mens.foz aci£ating and descti£ating, said. hold, 
ing: mean,-mea.ns' or. moing 
the ::hotdg'means thereon-: fr0msaid,supply:sta, 
tion te :said -laying  s£tien» :-mowb!e-:support- 
5 me.ns:at:sidsulystation,::mes, for feed: 
brick to sid. Supot mans 2D onç charactristic 
pos.ition ,nd:mens; for slectiy15.mong::sd 
support, mea, ns,,:wheebY:,t0 selectively:predeter- 
mine the lying position ,of-.the.brick. 
0 ' 26.,In combinatien;,a bric.ï,laying, element 
having holding, mes  thereon: for ,relasably:en- 
gaging a brick supported with its:.longtudnal: 
axis.horizontally disposedin=,z=one of Rlu- 
rlity of directie-at,:a supply- station=nd:to, lay. 
5 e saine af a -lyi= station in:.a; posiMon:corre 
sponoEng, to that in-hich çhe brck,was- engaged 
mea:for:-actvating-and :de, activatg: said hold, 
ing-means, meansfor_ moving, said element' and- 
the holding:means thereo from. said,supply sta- 
60 tion to. said.,laing: statiqn,: brick: support: means 
at:sa$d SuR1F, St.aio»«mans:monnting-sid- sup-. 
pert. :mea-ns .for-:.zotatin:ahout,=a ver_tical- as, 
means for feedng,: bick:to said sUpport,-means 
with- the- s thereof..-,substantially horJzontally 
65 disposed in :oneçchracteristic dection, and 
means -for rotatipg:said support for»:altering the 
direction of :-disRoiton:of çhe longitudinal axis: 
of. a: brick- sUpor£ed- thcreon. 
27., I,n a. bicly!ng -mach.e; 
0 bzicklaying .element,, zst :piot:mens- movably 
moting .sid= e!ements: on. said support,- a brick 
suppty stationspaced from' said-flrst pivot means, 
means, for swiging-said .element about saidfirst 
pivot means, bet.ween said-supply-station and a 
76 bAck laying statien, holdg- meure, on. said, eler 



ment for releasably engagiig a .portion o3 a brick 
supported with ifs longitudinal axis longltudl- 
nally llslbosed in anY one of a pïurality of direC 
tions ai the supply station and for carrying the 
brick along a defined path for release at the lay- 
ing sta.tion in a position corresponding fo that 
in which' the brick was engaged, means for acti- 
vating /and deactivating said holding means, 
movable Support means ai said supply station 
for supporting a brick adjacent the path of 
movement of said holding means for positioning 
brick on said support means in one character- 
Istic iosCion  with respect to the support means 
and with ifs longitudlnal axis horizonlly dls- 
posed, imeans for rotating said support meáns 
about a vertical axls whereby selectively fo pre- 
determin e .th¢ direction of the longitudinal àxis 
ing said support means 'laterally of.Said pïot 
of the brick when engaged, and means for rnow 
Ing said Support means laterally of said pivot 
means whereby fo predetermine the lateral dis- 
position of the brickwhen layed. 
.8,1n a bricklaying machine, a mechanism for 
arranging brick in close fitting pattern compris- 
ing means formlng a substantially f lal topped 
working surface having openings arranged there- 
in, a plurality of open topped vacuum cups, means 
movably mounting said cups in said openlngs for 
movement between a lower position in which the 
tops of said cups extend no higher than the ad- 
Jacent working surface and an extended position 
in which the cup tops be substantially above said 
surface, means for feedlng brick onto said sur= 
face, guide means on said mechanism for guld= 
Ing !ndlvidual brick respectively fo resting .posi- 
tions over said cups, the spacing of said cps and 
guid means being such that said brickwhen 
fed, test in a close fitt!ng pattern forming rela- 
tionship, means for selectively rotating said cups 
for reaangng said brick, and means for extend- 
ing t least some of sald cups, whereby fo clear 
adjacent brick one from another, during rear- 
rangement. 
.9. In a bricklaying machine, a mechanism for 
arranging brick in a close flttin pattern, com- 
prising means forming a substantially fiat topped 
working surface having a plurality of staggered, 
substantially parallel guide ways therein, a plu- 
rality, of. open topped vacuum cups, means 
mouting said vacuum cups in said guide ways 
for Vertical movement between a lower position 
in.whlch the tops of said cups extend no higher 
than the adjacent working surface and an ex- 
tended position in which the cup tops fie substan- 
tially above said surface, means for feeding brick 
on fo said surface, guide means for guiding 
dlvidual brick respectively, fo resting positions 
over said cups, the spacing of said cups and 
guide means being such that said brick, when fed, 
rest in one close fitting relationship with their 
longitudinal axes extending transverse of said 
guide ways, means for selectively rotating said 
cups for selecttvely rearranging the axes of said 
brick, meäns for selectively extending Said cups 
for clearing adjacent brick one from another 
durig rearrangement, means for selectively mov- 
ing said cups longitudtnally of said guide ways, 
respectively, whereby to fit said brick into an- 
other close fitttng pattern, and means for with- 
drawing air from satd vacuum cups, whereby to 
engage said brick on said cups during rearange- 
ment. 
30. In a bricklaying machine, means forming a 
substantially flat-topped working surface havtng 
a recess therein, a brick supporting element in 

said recéss normally lying no higher than said 
surface, means for shoving brick lengthwise 
across sald surface and onto said element, a stop 
movably mounted above said surface and 
. jacent sald element for stopping brick shoved 
onto said element, and means for moving said 
stop lengthwise of the direction of the shoving 
of said brick, whereby to center brick of variable 
length on said element. 
lb 31. In a brick laying machine, a support, a brick 
arranging mechanism including a base, flrst pivot 
means mounttng, said base rotation about a first 
vertical axis, a plurality of brick spotting elements 
arranged thereon for respectively supporting 
1.5 dividual brick, a brick laying element for trans- 
porting brick from said spotting elements fo a 
laying station and comprising an arm having a 
plurality of holding means spaced thereon for 
leasably engaging bricks, means for activating and 
2 deactivating sald holding means, the spacing be- 
tween said holding means being substantially 
similar to the spacing between said spotting ele- 
ments, second pivot means pivotally mounting 
said arm for rotation about a second vertical axis 
25 spaced from the first axis, means for maintain 
ing the spacing between said axes so that said 
holding means sweep adjacent the respective 
bricks on said spotting elements upon rotation of 
said arm about said second axis, and means for 
30 rotating said arm about said second axis. 
3.. In comblnation with a brick arranging 
mechanism having a plurality of spotter elements 
spaced thereon for spotting brick to be layed in 
wythes by a brick laying element, a plurality of 
35 brick loading devices for feeding brick respective= 
ly to said spotter elements, and means for se- 
lectively operating said loading devices, whereby 
to detormine the wYthe of the brick subsequently 
layed by said laying element. 
40 33. In combination, a brick arranging mecha- 
nism comprising means forming a surface a 
plurality of movable stops spaced across said sur- 
face for spotting brick fo be layed by a brick 
laYtng element, means for adjustably moving said 
45 stops in one direction, a upply chute dimensioned 
for feeding a plurality of brick side by side to 
said surface in the direction of movement of said 
stop, and guide means forming channels on said 
chute, the .channels formed by said guide means 
50 respecttvely registering with said stops. 
34. In combination, a brick arranging mecha- 
nism comprising means formil a surface, a plu- 
rality of brick arranging elements spaced across 
said surface for lndividually arranging brick fo 
55 be layed by a brick laying element, a supply 
chute dimensioned for feeding a plurality of brick 
side by side to said surface, guide means forming 
channels on said chute, the channels respectively 
registering with said brick arranging elements, 
60 and means for shoving the guided brick individu- 
ally to said brick arranging elemenks. 
35. In combination, a support, a brick laying 
element on said support, brick am'anging means on 
said support adjacent said brick laying element, 
5 a guideway on said support for directing brick to 
said arranging means, said guideway terminating 
adjacent said arranging means, feeding means ad- 
jacent the terminus of said guideway for feeding 
said brick from said guideway to said arranging 
70 means, a brick bat reservoir carried by said sup- 
port and disposed adjacent said guideway, 
and means for feeding brick bats from said reser- 
voir to said feeding means. 
36. In combination, a support, brick arrang- 
75 ing mëans on said support, a brick laying element 



on:s.uppo't.«or.perodiçaHy 
o- sd açrangin means  to al.aFn staten, 
brick Suppty:meas fr-fee.din, briok fo sa.d- b-ick 
arngn :mans-perodieaHy in anticipation of- the 
per-i0.c..demand for.transpor.tatiçn .thereçf by 
said bi0k taYing mechanism, .a. br-ick[bat suPP!Y 
'eeir,..eans: fo withholn..b.!'ick, in .aid 
sppmç.s.contary fo the .aticipted de.mad 
by said brick layin mecas.m,adm¢,ansfor 
feed  b!'ick bat.tosaid brc am'anin,mecl!a- 
nism.instcÇd of  witbhetd brick 
.37..In: c0mbinaton, a support, brick:arra.ngn 
means o ssid support, a- br-ick tayin..elnt 
on sad sppot for perodica!ly t.ansporMn brick 
brick s.UppJ cnduj t mnainat sa.i 
in«meçanim, means for.feedin a..p!pattyof 
brJc...to said cond.uit, .briÇk:enn.- mns.mow 
ab .leahise of sa.id, cöndt for: ena-in ii- 
vid:t- brick.in said conduit, apd. for moyens, the 
ça individ-ua!ly to said arrai mechanism, 
.a.p mef0r driwin said brick. nain means. 
.38. n comb.inaion, .a. support, brick, arranin 
mes: n-.said.suort, a brick layin element on 
sad:support.for:transportin, brick from said- 
iania mans.to, a layin station, a brick-supply 
condt havin entrance and exit ends, the exit 
end.:termatin at said arranin means, means 
for. feeoEn brick to the entrance end of said con- 
dt, first, releasable brick stop means-at a first 
station adjacent the exit end of said conduit, 
second reteasable brick stop means af a second 
station.spaced back alon said conduit from the 
first,, means for drivin a brick-from said first 
sation fo said.arranin means, and means for 
reteasin said stop mea, whereby to allow said 
br.ick-to be so driven and for atlowin, a brick to 
moefrom said second station to the first. 
39. In combination, a support, brick arranin 
means on said support, a brick lay element on 
said. support for transportin brick .from saïd 
arranin means to a laying station, a brick sup- 
ply condt havin ntrance and exit ends, the 
exit nds-termjnatin at said arranin mecha- 
nism, means for feedipg brick to theenfane end 
o sad-conduit; first reteasable brick stg p meanÇ 
at a first, station adjacent the exit.end 0f said 
cond a. second station spaced back a!çn, said 
condt from the firSt, driin, means for.drivin 
a brickfrom said first.station to said arraain 
mans, meas for !'.lasing sai.d first stop means 
UPçP- 0praçn. of sai.d d'in mans, a brick..bat 
;sojr .disosed adjacenf Said conduit brick 
bat. fecding means for feedin, brickbats: individu, 
al!y. fro.m, sad .reservoir. to. said. firs station,: sec- 
od releasab!e, stop means at said second 
tion, means ,for mainfainin-said second stop 
meas in opeaton upon operation of said brick. 
baç feedn means, and means for releasin said 
second means sbstançiallF upon operaton, of said 
drivp means whenïsaid brickbat feedin means 
is_.n n0nr.operatin. 
.40..In combination, a brick laying .element 
daptd. fo .!aF a. pluality of wythes of. brick af a 
traient layin satin, a brick arranin mech- 
a.havin a pluraty ofspotters spaced çhere- 
on for arranin brick  to b layed by sa.id, layin 
temen%. the .arrangement of the brick on said 
mechanim correspondip to the bond thereof 
when. laed by said element, a brick-supp!Y con- 
dt terminatin af said arrnin mechanism, 
said conduit havin a piurality of channe!s 
trinith said spotters, means for feedin brick 
fo said channels a plm'ality of drivin means- for 

s.ad:spoçs, a bric;batrseroir«disposed: adj.a- 
cesaid cenduit suppl means operable for 
plying:brçbats_ fl'em :said- reser«oir to. said 
5 in:man and-meafor selectively operaçing 
sad- sapp!y meaps-for -supplyin the. selected driv- 
ing-mps.with brickbaç, wheeby se!ectively fo 
insr.t:bricba_.in .the wyh.s subsequent]ydayed 
10 :4i !In cobnation,  a: support,, bl'ck  arr 
in::mes.-on..si, suppo% a-.b'ick- lain element 
on.said.uppçrt for:transP0rin, brick frem sad 
arrin»mes fo a layin sation, anelonated 
brick dey / on':sid. uppor t and ) extendin 
15 fromsaid am, ann, meàns, said 
in, entrance .andexit ends, said exit - end- 
na-ns . a sad. m.rnin means, a conveyor haw 
in  an  Outte end"terminatin ai- Said. entrance 
ends: wherebF brick carried by said convyor-may 
0 be.-passed throuh said uideway fo said 
in means, a  brickbat reservoir disposed.adjacent 
said deway, means operabie for conveyin 
bribkba from said reservoir to said uideay, 
nd means operable for brinin sad conveyor 
 into effective commucation with said reservoir, 
whereby brickbats carried by said conveyor may 
be fed',to said reservoir. 
.42 In combination, a support, a layer head 
comprisin a bearin, means nountin said bear- 
80 in.on said support for rotation about a substan- 
tially verticataxis, an element extendin taterally 
of said bearin, brick enain means carried- by 
said.element, pivo means mountin said element 
on said bearin for rotation about a substantially 
S5 horizontal axis, an arcuate gdeway cicëntric 
with said. vèrticat a-xfs a foltower, enaed wSth 
said uiÇeway-and restrfiedainst vetiç£l. 
movement relative thereço, .a pi?ot etendin_ sub- 
stantiaili  raiiYof said-ve#tcat axis connéctin 
40 said follower o said elemef, means motin 
said dewaY on said support for uFersal tflt- 
in movement about said vertical axis, first motor 
means fo rotatin sad bearin,_and second'motor 
means for.tiltin, said uideway. 
45 4. In. combination, a support, .an element 
bick enan means on said element, mea 
mo.untin said element on. saïd suppo't foç otaz 
tion. bout a substantially vertical_ ax, and for. 
tiltin movement ith respect to a horizontal 
50 plan.e, means.f0r..rotatin said elment,.d 
means mob!y.moted on. said. suppm't .and 
operatively enaD said e!empt for tittin 
saine, whereby to define the plane, of rotation 
thereof whe aid element .is. 'otated, a hanle. 
5  and:le. supporf,/meas mouptin said hand].e 
on its. sppoç for tittin :about. an axis, motor 
means fOr moin said de means, and a con» 
troL connecion between said handle and motor 
60 means, said element, de means motor means, 
coection %nd. handle .bein. so:adaped.and a- 
ra.ned  to tilt,the. plane of rotation of. said-e]e- 
ment in accordnce wih the titt of:said-handle 
44. In a des,ce for. !aying brick .in.a walt, means 
5 for shovin, a brick onto the-top, of onelyed 
bick: and. aait :e an exposed side of-another. 
layed brick-adjacent, said one laid bick, first 
conduit means for feedin mortar on s.aid-exposed 
top,. secend-condt..mea. for feedin mortar  
70 between.the brick bein laid a-nd:said otherbrick 
nor.maHy, open valve meansin, said- fiçst conduit 
means, normally closed valve means in second 
conduit mea, trier means disposed in the 
Path 0f the brick bein shoved for openin said 
75/normaHy coed valve means, supply-means for 
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feeding mortar under pressure to both said con- 
duit means, a first throttling valve in said flrst 
conduit means between said normally open valve 
means and said supply means, a second throttling 
valve in said second conduit means between said 
normally closed valve means and said supply 
means, and first and second manual operating 
elements for respectively controlling said first 
and second throttling valves. 
45. In a bricklaying machine including a brick- 
laying element having a plurality of alternately 
operable sers of brick engaging elements, the ele- 
ments forming one set being spaced from one an- 
other differently from the elements forming an- 
other set whereby respectively fo engage brick 
arranged in com'espondingly different patterns 
af an arranging station for transport fo and de- 
posit af a laying station, a brick arranging mech- 
anism af said arranging station including a plu- 
rality of shiftable spotter elements adapted to 
receive individual brick uniformly supplied there- 
fo in one characteristic position, means for shift- 
ing said spotter elements  arrange the same fo 
other positions fo form different patterns, a mot- 
far spreading device af said laying station includ- 
ing a plurality of mortar ejecking nozzles adapted 
fo spread mortar on the bricks being laid and 
adjustably disposed with respect fo one another 
between different relative positions respectively 
corresponding fo the positions of the bricks be- 
ing laid, motor means for selectively operating 
said sers of brick engaging elements, motor means 
for shifting said spotter elements, motor means 
for adjusting said nozzles, and common control 
means for said motor means whereby correspond- 
ingly fo operate the same fo change from one 
brick pattern fo another. 
46. A bricklaying machine comprising a vehic- 
ular support, a longitudinal guideway for said 
support, a frame, bearing means mounting said 
frame on said support for rotation of said frame 
about a vertical axis, a boom extending outwardly 
from said frame, an arm, bearing means mount- 
ing said arm on said boom for rotation about an 
upstanding axis, means for rotating said arm, 
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releasable brick engaging means on said arm, 
means for activating and de-activating said brick 
engaging means, and means for suppIying brick 
fo said brick-engaging means. 
5 47. A bricklaying machine comprising, a sup- 
port, a main frame, bearing means mounting said 
main frame on said support for rotation of said 
main frame about a vertical axis, means for rotat- 
ing said main frame about said bearing means, 
10 a sub-frame, a vertical guideway supporting said 
sub-frame on said main frame for vertical more- 
ment of the former on the latter, means for mov- 
ing said sub-frame vertically on said main frame, 
an outwardly extensible element mounted on said 
15 sub-frame, means for extending and retracting 
said extensible element, an arm, bearing means 
mounting said arm on said outwardly extensible 
element adjacent the outer end thereof for rota- 
tion about an upstanding axis, releasable brick 
20 engaging means on said arm, means for activat- 
ing and de-activating said brick engaging means, 
and means on said extensible element for supply- 
ing brick to said brick engaging means. 
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